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num serrera? STEE E AE D 73 
College men, Why, leave railway work, by | 
E. L. Dudley... 001 ER 2807 
Colleges and our mechanical associations. - . 14063 
Collett, Robert, Address at uel Association 
convention +... ie ep audae a an eee 283 
Combustion chambers in large locomotives, 
Report at Master viler Makers conven- "T 
GUN cong RUN EE MEE LU d 
Combustion, Practica! chemistry of...... 1... 511 
Committee reports, illustrations. eer 14798 


y:ge numbers under 


1,000 refer to Railway Age Gazette, Mechanical Edition, 
$ editorial; 


AGE GAZETTE, MECHANICAL 


Competition, Lar department. 3955, 4508, 501$, 6098 
Competition, 'ar department, prize winner.. 111$ 
Competition, Draft gear, prize winner...» . 3393 
Competition, The draft gear.1113, 1664, 2218, 2773 
Competition, Engine house, prize Winner. ++. 393% 
Competition on engine house work.222$, 2778, 3408 
Consolidated Railway Electric Light X Equip- 
ment Co., Ampere-hour control for charg- 
ing car lighting batteries..... rts 1312* 
Convention reports, Mechanical department. 393$ 
Convention, ool Foremen's....;. |... 1... . 3945 
Convention, Traveling Engineers" «ttt 5038 
Convention hall, A better, needed... ett 14278 
Conventions, nes mechanical... sss? 3393 
Conventions, fay and June... «+. ..*** š 2213 
Copyright, Notice Ol E mE E 12598 
Cornell Alumni dinner at Atlantic City... 334 
Correspondence, Car departmert..« s ton $21 
Countersinking machine (see also Machine 
Tools). 
Coupler, Experimental standard... stt 13588 
Coupler, he standard. esset ttt] 13573 
Coupler with centering lug. L. Oe ere 521° 
Couplers, M. 1. B. experimental standaid..- 1361* 
Couplings, Flange and screw for injectors. 1439* 
Coutant, J. G., À home-made powdered coal 
Dant Dee SE for Talna 254° 
Coutant, J. G., Powdered fuel for railway 
Shops aa ae ee os 95* 
Cox, Millard p. Why attempt the impos- 
sie? ccs vans pas pui eeng 400 
Crandall, Bruce V., The draft gear problem 612i 
Crane, Ball bearing column. e — 436* 
Crane, Portable floor and hoist with back 
gear eee prttft A WM DEA 601* 
Crank pin location, Maximum permissible 
uum cad EE CAN CORN 348* 
Crist, W. Es Air ventilated journal box..-- 103* 
Cromwell, C., Iron box cars on the B. 
uae a e 23 
¿Crop movement, Prepare cars for.......... 12593 
Crosshead shoes, Jig for drilling. P. & O. 320" 
Crosshead, Valve stem for Lehigh Valley 
Q9 qb ee ee 119° 
Crown sheet expansion StaySeessst7777 777 375* 
Curtain re sao d er eer Es 1313 
Curtain. Supply Co., Vestibule curtain TS: 
A MM pana mali 1314" 
Curtis Pneumatic Machinery Co., Pneumatic 
press for general Korkein nese os Te HEN 
Curves of locomotive performance, by Pref 
u EE 458" 
Curves, Rolling stock Ge ee eco e RE TET ARE 357* 
Cylinder cocks, Tools for finishing, N. X W. 432* 
Cylinders, Arrangement of, on R. R. 
Mikado essar’ eer er ine CT 346° 
Cylinders, Drilling the smokebox flanges of. 319" 
Cylinders, Larger ljocomotive..... $us Sot 
Cylinders, valves, crossheads and guides, 
Report at General Foremen’s convention. 411 
C&C Electric & Manufacturing Co., Port- 
able are weide unenee .. Sal 
D 
Davis, A. R., Grinding wheels and their use 201 
Davis, A. R^ Tool room notes.... 0777 638* 
Dayton Manufacturing Co., Car closet.... 386" 
Dean, F. W. Reducing the weight of boilers 250" 1 
Delaware & Hudson, Weldin practice on. - 585* 
Delaware, Lackawanna & Western, Cross 
compoun air compressor,....... Voc mno 208* 
Delaware, Lackawanna & Western, Locomo- 
tive by-pass drifting valve «suy tiir 544* 
Delaware, Lackawanna Western, Packing 
and lubricating journals. essarter paint 369 
Delaware, Lackawanna & Western, Paint 
shop apprenticeship system... ttn 529 
Delaware, Lackawanna & Western, Painting 
Stecl gata a Sense eer e ite Dee 
Denver & Rio Grande, Gravity fire door SEIN 
Design and construction of freight cars... 306* 
Design, Cast iron car wheel. es E 189 
Design of car, Local conditions affect, by 
2. G. Chenoweth...» EES 24 
Design, Refrigerator CAT. GT I Brg, 135 
Designers, Car, Questions for, by C. H. Faris 3961 
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When this paper reaches your hands there 


Articles I ! i 
will still be nearly thirty days before the 
s close of the competition on articles relating 
Car Work to the work of the car department. Three 


weeks is not too much time to prepare a good article unless 
you already have the subject matter pretty well arranged in 
your mind. We take this opportunity of calling your atten- 
tion to the nearness of the closing date—February 1—and to 
urge that you submit your article as soon as possible. The 
judges are all busy men and the articles which reach us early 
can be submitted to them before the closing date and thus 
lighten their labor and allow us to announce the winner in the 
March number. However, do not understand this to mean that 
we prefer to receive a poorly prepared article early in preference to 
a carefully considered one which reaches us at the closing date. 
We want your best efforts and are willing to pay well for them. 
The prize of $50 of course, can be given to but one contestant, 
but if your article is suitable for publication, and is used, you 
will be well paid for your trouble. Remember that this compe- 
tition includes articles which cover any phase of the interest or 
work of the whole car department. Articles on design, repair, 
operation, car shops, labor, etc., will be considered. 


The Paris, Lyons & Mediterranean has re- 


Four : ` 
Cvlind cently completed a four years comparative 
THOSE test between two four-cylinder locomotives, 
Locomotives 


one being compound and the other simple. 
The test was made under exactly similar conditions. Both were 
of the Pacific type, the compound weighing, in average working 
order, about 3,500 Ib. less than the simple. A summary of the 
results shows that 16 per cent greater loads, higher speeds and 
more rapid acceleration have been attained by the compound. 
There was also a saving of 20 per cent in coal and 13 per cent 
in water. As a result of these tests 85 similar compound en- 
gines have been built or are under construction. The state rail- 
ways of Sweden have also found similar success with compound 
locomotives and are re-introducing them. 

It is interesting to note the readiness with which this type of 
engine is accepted on the other side of the water, in view of the 
fact that so few are used in this country. It might be said, 
however, that had these four-cylinder compound engines been 
compared with two-cylinder simple engines of the same power 
there might have been some difference in the results obtained, 
especially if the cost of maintenance was also taken into con- 
sideration. In the comparison with a four-cylinder simple en- 
gine, the complications in construction were the same for both 
engines, and the tests covered only the economy while the loco- 
motives were running. The general use of four-cylinder en- 
gines on the continent, however, shows clearly the excellent 
conditions existing in regard to maintenance. Another factor 
is that the service so far as weight of trains is concerned is 
not as severe as it is in this country. The speed of trains, how- 
ever, is greater in many cases. For these reasons the continental 
railways find it possible to use many of the refinements in loco- 
motive construction that are believed to be impractical in 
America. 

No one can make a comparison between foreign and American 
locomotives that will be at all satisfactory without going into 
great detail as to the character of the roadway, labor condi- 
tions, cost of materials and labor, and even financial consider- 
ations and the racial characteristics of the people. Even then, 
individual exceptions arise which require special treatment. For 
instance, the Santa Fe in this country is running a large num- 
ber of balanced compound Pacific type locomotives. They have 
had long experience with the balanced compound engine and 
the cranked axle and show no inclination to discontinue this 
type. In fact the decision is to continue its use and the latest 
order of heavy passenger locomotives are balanced compounds. 
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No one can fairly claim that the service of locomotives on the 
Santa Fe, at the present time, is not as good or even consider- 
ably better than the average road in this country. Thus the 
balanced compound is a success on one typical American rail- 
way but, nevertheless, it cannot be correctly stated that it has 
been a success in the country as a whole. It may be some day. 

We cannot atford to overlook the lessons that can be learned 
from closer attention to the locomotive development on foreign 
railways, any more than they can afford to overlook what we 
are doing. Jt is doubtful if this fact is as fully appreciated, as 
it should be. 


lt is frequently necessary to put a second 
locomotive on a high speed passenger train 
entirely for the purpose of providing suf- 
ficient reserve capacity to make up the 
time lost by slow downs and stops from block signals or other 
interference, cold weather or a bad rail. All railroad men know 
how long it takes even the largest passenger locomotive to bring 
a heavy train from a stop to full speed, and when these stops or 
slow downs occur every few miles the time lost 1s a serious 
matter. 

While by no means all of the resistance of starting a heavy 
passenger train is that due to the journals, the journal resistance 
is a continually increasing proportion of the total resistance as 
the speed is decreased and of course, at the instance of starting, 
it comprises nearly 100 per cent of the resistance. Therefore, 
anything which will reduce the journal friction has an immediate 
affect on the rate of acceleration and reduces the time lost by 
slowdowns and stops along the road. Furthermore, the reduced 
journal friction will also, of course, somewhat reduce the tractive 
effort required to pull the train at full speed. 

Roller bearings have been running on a moderately heavy 
passenger coach for over three years. They have been fully suc- 
cessful on that car and the tests made indicate the possibility 
of a considerable fuel saving from a train made up of cars so 
equipped. This car is on the Bangor & Aroostook and the 
construction of the bearings and the service of the car, as well 
as some tests, are given in an article elsewhere in this issue. 
While ball bearings have not yet had the opportunity of show- 
ing their possibilities in a full size steam railroad car for this 
length of time, the experience with them on a very heavy all- 
steel coach, covering a few months indicates that a successful 
arrangement of journal with ball bearings can also eventually 
be expected. Another similar all-stecl coach is fitted with roller 
bearings in much the same form as is used on the Bangor & 
Aroostook, and both of these cars are now in regular every day 
service. 

When the reliability of this character of journal and anti- 
friction bearing is fully proved, there is no doubt but the advan- 
tages offered will be quickly grasped, especially by those roads 
which are fully equipped with block signals and are subject to 
frequent congestions of traffic. 


Roller 
Bearings on 


Coaches 


If you should ask the question, "In what 


Improvements . À 
I way has progress been shown in locomotive 
m design during the past vear?" you would 
Locomotives probably receive the reply, from most rail- 


road men, to the effect that it was the extensive application of 
the superheater and brick arch, larger locomotives and the per- 
fection of the mechanical stoker. Such an answer would be 
correct so far as it goes, but there are many other things going 
on in connection with locomotives which eventually may be as 
important in their final effect on the efficiency and capacity of 
the locomotive as the superheater has been. 

An article in the Railway Age Gazette (December 26) re- 
views the recent progress and draws attention to a number of 
very interesting phases of the development which are not as 
prominent as those mentioned above. 
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One of these is the success that is following the use of alloy 
steel properly heat-treated for locomotive parts. In addition to 
those parts where the steel is used for its effect in giving greater 
reliability or improved wearing qualities, such as frames, springs, 
axles and tires, it is also used for other parts where, indirectly, 
it permits a large increase in the capacity of passenger loco- 
motives. This result comes about from the fact that the permissible 
weight that can be put on drivers depends very largely on the 
weight of the excess counterbalance that is included to balance 
the reciprocating parts. Therefore, by lightening the recipro- 
cating parts and reducing this excess it is possible and per- 
missible to use an increased static weight on the driving wheels. 
This in turn means that the boiler can be very materially en- 
larged and thus the capacity of the locomotive will be in- 
creased. 

Alloy steels, properly heat treated when combined with care- 
ful designing, will accomplish much in reducing the weight of 
the reciprocating parts. The Pennsylvania has shown in its 
latest Atlantic type locomotive what can be done in this di- 
rection. The total weight of all the reciprocating parts on one 
side of this locomotive, which has cylinders 23V; in. x 26 in., 
is but 1,000 lbs. There are probably very few Atlantic type 
locomotives, of even less power than this one, where the re- 
ciprocating parts on one side will be much less than 1,500 lb. 
The net result of the reduction is that a dead weight greater 
than 65,000 lb. can be placed on each axle of this locomotive 
with entire safety. At 70 miles an hour the dynamic augment 
of the excess counterbalance is less than 30 per cent of the dead 
weight on the drivers and the locomotive will not impose as 
great a strain on the track nor do as much damage to itself 
as most engines which have a weight of from 50,000 to 55,000 
lb. on each driving axle. 

This is one of the things that alloy steel has done, but it is 
not to be understood that the success of this locomotive is en- 
tirely the result of the use of this material. Among other fea- 
tures a new method of equalizing the weight has been employed 
which has been very influential toward the final success of the 
design. It seems that there is yet considerable to be learned 
about the equalizing of locomotives. 

Proper opening for the admission of air to the ash pan has a 
surprising effect on the economy and capacity of the locomotive. 
Some people are beginning to realize their shortcomings in 
this direction, and many of the recent locomotives are showing 
the effect. You cannot get too large an air inlet to the ash pan 
and the opening through the grates should be as large as the 
quality of fuel used will permit. The design of the grates them- 
selves has also shown considerable improvement. 

Progress is also being made in the appreciation of the value 
of a long flameway between the bed of fuel and the admission 
to the tubes. This of course followed a more careful investi- 
gation as to the reason why the brick arch gave the economy 
it is showing. It developed that it is simply a matter of al- 
lowing sufficient time for the completion of the reaction 
which starts at the beginning of the distillation of the gases 
from the fuel but is checked immediately the gases enter the 
end of the tubes. It is this principle which largely accounts 
for the improvement that followed the introduction of the com- 
bustion chamber. Advantage is being taken of this knowledge 
by the more progressive roads and larger fireboxes are becom- 
ing the rule. There is no doubt but that there can be further 
progress made along this line, and it is probable that increased 
knowledge of the processes of combustion and the best con- 
struction to obtain the full value from the fuel will be the line 
of greatest advance during the next year. 

There is another movement that has gradually taken place 
which has not received much comment, and that is the use on 
some of the more recent and best designed locomotives of 
comparatively large cylinders. This practice has been found 
advisahle for use in connection with superheated steam where 
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it was clearly shown, by the work on the locomotive testing 
plant at Altoona, that for the best results in economy, the cut- 
off should not be later than 30 per cent. On some of the larger 
freight locomotives increased size of cylinders is also being 
used in connection with the stoker since it has been found that 
the steam making capacity of the boiler is decidedly increased 
and the larger cylinders can be used to good effect. 

An increase in the effort to standardize locomotive parts and 
even in some cases the standardization of the whole locomotive, 
which is gradually becoming more general, is by no means the 
least important tendency of the times. Some roads have had a 
greater opportunity to accomplish results along these lines than 
have others and are now noticing the pleasing effect on their 
maintenance costs. 

As the Railway Age Gazette article points out, valve gears are 
by no means being overlooked in the general improvement and 
considerable change toward the use of lighter parts and improved 
steam distribution can be expected. 

It has been suggested by H. Montgomery, superintendent of 
motive power and rolling stock of the Rutland, that roller or ball 
bearings could be used to good advantage in the connections in 
the valve gear. The proper sizes of such bearings can be pur- 
chased and their advantage in this connection would no doubt 
be worth having. So far, however, no one has made such an 
application. 

The value of the railway supply companies to the railroads 
and an appreciation of their work is given in this article in 
the following words: "Credit should be given to various rail- 

way supply companies, locomotive builders and other auxiliary 
activities for developing original improvements and the energy 
put forth in co-operation with the railway companies in bring- 
ing locomotives to the highest state of efficiency. Many of the 
most important and valuable appliances which are now in uni- 
versal use would, beyond doubt, have languished for many 
vears had it not been for the interest and energy of supply 
companies in rapidly developing them to a state of perfection. 
The superheater, brick arch and stoker are prominent examples. 
Under the present organization of the motive power departments 
on many railroads, there is little opportunity for initiative or 
experiments, and the work of the locomotive builders and sup- 
nly companies has been of very great importance and value in 
the bringing of the American locomotive to its present 
position." 


The attendance and interest shown in the 


Locomotive 
Boil paper presented by Frank McManamy, 
dns chief inspector of locomotive boilers, Inter- 
Inspectior state Commerce Commission, at the De- 


cember meeting of the Western Railway Club, is a good indi- 
cation of the efforts being made by the railways of this coun- 
try to better understand the requirements of the federal boiler 
inspectors, and to do their best to live up to these requirements. 
lt was suggested by one speaker that the federal boiler inspec- 
tion department definitely decide on certain devices that would 
be acceptable to it, and to definitely state where they should be 
located and the manner in which they should be connected to 
the locomotive. But, as Mr. MeManamy said, the purpose of 
the law is not to standardize locomotive equipment and thus 
hinder development, but to see that, no matter what device is 
applied to a locomotive, it is perfectly safe and will not in any 
way affect the safe operation of the locomotive. This attitude 
of the locomotive boiler inspection department is most admirable, 
broad and constructive. 

From the discussion it is evident that the railroads and the 
federal inspectors are getting closer together than when the 
boiler inspection law was first put into effect. As Mr. McManamy 
intimated, the purpose of the commission is not to keep hitting 
the railroads over the head with a club, but to act more or 
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less as a check on the boiler work. When changes may be 
made for the increased safety of locomotive boilers it 1s the idea 
of the inspectors to reason out with the railroad mechanical 
officers wherein these items may be changed to insure safety 
to locomotive operation. 

The results obtained during the fiscal year ending June 30, 
1913, show in certain respects a marked improvement over the 
previous year; less trouble was experienced and there seems to 
be a closer relation between the boiler inspectors and the rail- 
roads. There were 21.7 per cent. more locomotives inspected, 
11.8 per cent. more were found defective, and 38.4 per cent. 
more were held out of servicé than last year. 

Mr. McManamy directed attention to the possibility of failure 
in welds of superheater tubes. Thus far only one failure of 
this sort which has caused injury has been reported, and investi- 
gation has shown that this was due to the flue being thinned 
by heating in a defective furnace. There are now over 10,000 
superheater locomotives in this country, with a total of about 
300,000 large flues. A very large percentage of these have 
been safe-ended one or more times, so that the percentage of 
failure thus far is extremely small, almost negligible, in fact. 
The superheater has come into prominence very rapidly, and in 
the early stages of its introduction many of the railroad shops 
were not equipped with the heavy machinery for safe-ending the 
superheater flues. Very many of the welded flues now in serv- 
ice were welded under power hammers with improvised dies, 
or in flue welding machines which were designed and constructed 
to handle very much smaller tubes. Now, however, the railroads 
are rapidly installing improved and heavier machinery designed 
particularly for handling the large flues, and within the next few 
years all of the roads will probably be well equipped to handle 
the large flues with the best of equipment. Undoubtedly, there- 
fore, since the methods of handling these flues have been im- 
proving rapidly, there should be no great trouble from this 
source if the welding is given proper attention. The department 
of locomotive boiler inspection has not laid down any regula- 
tions as to the handling of these flues, and will not unless the 
trouble should increase to such an extent as to make it neces- 
sary for the department to interfere. 


NEW BOOKS 


Alternating Currents and Alternating Current Machinery, By D. C. and 
J. P. Jackson. Bound in cloth, illustrated, 967 pages, 5% in. x 
8'4 in. Published by the Macmillan Company, 66 Fifth avenue, New 
York. Price $5.50. 

Since 1896, when the book was first published, the Jacksons on 

alternating current has been recognized as one of the leading 

authorities and text books on this involved subject. Owing to 
the rapid progress that has been made during the past ten years 
in the solution of difficult problems connected with alternating 
current machinery and the development of new phases of many 
of the older problems, it has been necessary to rewrite and greatly 
extend the original book. The new edition maintains the well- 
known features of the earlier work in which were worked out 
the characteristics of electric currents, their self-induction, elec- 
trostatic capacity, reactance and impedance, and the solutions ot 
alternating current flow in electric circuits in series and parallel 
but more attention has been given to the transient state in elec- 
tric circuits than was the case in the original edition. A large 
amount of related matter has been introduced and the treatment 
of power and powcr factor has been given greater attention. 

More space and more complete treatment has also been assigned 

to synchronous machines and synchronous motors and genera- 

tors. While this book is intended primarily as a text book for 

colleges and advanced schools it is also of great value as a 

reference work for all engineers who have to deal with alternat- 

ing current. 
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COMMUNICATIONS 


WHY DO WE INCLINE SWING LINKS? 


Boston, Mass., November 5, 1913. 
To THE EDITOR: 


As is well known, it is the custom to incline swing links down- 
ward and outward when in their normal position. The result 
is this: When a car approaches a curve, the outside wheels of 
the leading truck are raised by the elevation of the outer rail, 
and the swing of the links increases the torsion in the car body, 
overloading the springs on diagonally opposite corners. This 
undesirable effect raises the question of the advantages of inclin- 
ing the links. 

An investigation brings out statements variously worded, but 
in general they seem to signify that swing links are employed 
to cushion the shocks between the rails and the car body by 
allowing the center of gravity of the body to have a lateral 
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Graphical Study of the Action of Swing Links 


motion, and the links are inclined to prevent, or reduce, that 
same lateral motion and keep the center of gravity over, or 
nearly over, the center of the track. If the links are so arranged 
that their center lines cross at the height of the center of 
gravity of the body, it is clear that the arrangement is just as 
rigid as any rigid truck could be. The ordinary incline, however, 
only partially neutralizes the effect of the swing. The criterion 
of the effectiveness of the links is the relation between the lateral 
displacement of the center of gravity of the body and the centering 
force produced by the weight. This can be controlled within 
practical limits by the length of the links or by the use of sym- 
metrical three-point suspension hangers. 

The accompanying diagrams were made as a study of a special 
case. The large one shows the path of the center of gravity of 
the car body as the links swing, and the smaller one shows the 
relation between the lateral displacement and the centering force 
with the car as shown, having the links of the same length but 
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parallel, and with parallel links six inches long. It shows that 
the centering tendency would be practically the same with the 
six-inch links, and the advantages of the inclination disappear. 
In this connection it is interesting to observe that occasionally 
the links are inclined downward and inward, and the practice is 
upheld by the explanation that it allows the center of gravity to 
swing out more freely, throwing more weight on the outer wheels 
and facilitating the inevitable slipping of one of the wheels on 
curves. G. E. 


STANDARD GAGE TRACKS THROUGH SHOP 
BUILDINGS 


WINNIPEG, Man., December 12, 1913. 
To THE EDITOR: 


In the article on page 648 of the December number on "Stand- 
ard Gage Tracks Through Shop Buildings," Mr. Duffey says “It 
is a great mistake to make no provision for a standard gage 
track from end to end of the center section of the shop." 

This does not appear right to me, as instead of the layout of 
a shop being made with a view to obtaining maximum production, 
as is universally recognized, we must change our viewpoint and lay 
out the shop with a view to facilities for erecting machinery. It 
is a great convenience to be able to unload and erect machinery 
with a crane, but while this may often be possible in machine 
and boiler shops it is seldom so in blacksmith shops on account 
of the many steam and smoke pipes to be accommodated. Apart 
from providing a track for unloading inside the shop, to place 
this track from end to end in the center of the shop is to place 
it right where the steam hammers are usually placed. Large 
steam hammers are seldom placed other than along the center 
of the building for several good reasons, one being that it allows 
a greater number of blacksmiths quick access to the hammer, 
and another that the shocks of a large hammer are much more 
equally distributed over the building. In reality the difference 
in cost of installing a large steam hammer with and without a 
power crane on a shop track is not worth considering. A few 
weeks ago we had occasion to renew part of the foundation under 
a 3,300-lb. steam hammer. We had no crane, so we set up a 
pair of shear legs, dismantled the machine and lifted it back 
from the foundation and then lifted the anvil block weighing 11 
tons, all in two days, one day being spent in obtaining and set- 
ting up the shear legs and one day in the moving. Taking into 
consideration that a central track for a shop 200 ft. long would 
cost between $200 and $300 to install, and the impracticability 
in the case of the average shop, I am certain the balance would 
be on the loss instead of the profit side. With a capable mill- 
wright there is very little time lost in rigging up to lift these 


heavy weights, and little commotion is caused. 
E. T. Spipy, 


Assistant General Foreman, Canadian Pacific. 


New STATIONS IN GERMANY.— Within the last two years seven 
important new stations, representing an outlay of over $30,000,000, 
have been opened on the Baden Railways system. 


EXCESSIVE SPEED AND ACCIDENTS.—High speed was an im- 
portant contributing cause of several serious accidents during 
the past year. On many roads there is no limit to the speed at 
which passenger trains are allowed to run. Enginemen are thus 
encouraged to run their trains at excessive speed in an effort to 
make up time lost on schedules that are in many cases already 
sufficiently fast for safety. Such high speed is especially dan- 
gerous in times of fog or storm, when signals can be seen but 
a comparatively short distance. The maximum allowable speed 
of trains on all roads should be established at a safe limit, and 
it should be left entirely to the judgment of enginemen to 
determine whether or not this limit is exceeded. There are 
devices readily available which will indicate to an engineman 
the speed at which his train is running.—Ínterstate Commerce 
Commission’s Annual Report. 


. STARTING POWER OF A LOCOMOTIVE 


Discussion and Explanation of a Graphical 
Investigation of Various Influencing Factors 


BY GEO. S. CHILES 


One of the peculiarities of locomotive practice, especially no- 
ticcable by those actually operating engines, is the apparent vari- 
ation in the starting power of locomotives of the same design 
and built from the same drawings. This variation may be en- 
countered in an order of locomotives of the same delivery; in a 
duplicate order ot locomotives of the same identical class, also 
in locomotives of the same class leaving the shops after general 
repairs. By some this is attributed to imagination, while others 
assert that it is due to factors other than those inherent in the 
locomotive itself. As a matter of fact, the maximum tractive 
effort that any loconiotive can exert may depend on any one or 
more of several variables existing in an individual locomotive. 
It is the purpose of this discussion to consider three of these 
influencing variables, which are not ordinarily mentioned in ar- 
ticles dealing with the design and operation of locomotives, and 
dctermine to what extent they affect the maximum tractive effort 
available. 

These variables are as follows: The vertical offset of the 
cylinder center with respect to the driving wheel center; the 
maximum cut-off obtainable in the cylinder, and the position of 
the locomotive at starting. 

Inasmuch as the maximum tractive effort occurs with a max- 
imum mean effective pressure in the cvlinders, and, since the 
latter is the result of long cut-offs which are used only at 
starting or at very low speeds, while the maximum demands on 
the boiler occur at high or sustained average speeds, the ques- 
tion of boiler capacity is eliminated in this connection. Fur- 
thermore, as the tractive effort depends on the adhesive weight 
of the locomotive, it will be assumed that the ratio of adhesion 
is such that the maximum tractive effort available may be 
utilized. In other words, that the locomotive is not over-cylin- 
dered. In considering the subject, the graphical method of 
solution has been selected in preference to the analytical, in 
order to avoid the use of complicated mathematical equations. 
The graphical method is easier to comprehend, and gives results 
suthciently accurate for the purpose. 


THE VERTICAL OFFSET OF THE CYLINDER CENTER WITH RESPECT TO 
THE DRIVING AXLE CENTER. 


In almost every instance the design of an American locomotive 
is such that the center line of the cylinders, instead of passing 
through the center of the main axle, is from one to four inches 
above it. This distance is not a constant figure, and is variably 
affected by the following: 

First: The improper camber, or set, of the driving springs. 

Second: The settling of the driving springs in service. 


Springs will show a decrease in camber of from 14 in. to 11 in. 


Fig. 1—Graphical Demonstration of Effect of Raising the Cylinder 


after the locomotive has completed one or two round trips. This 
is due to the friction between the plates composing the spring. 
In addition, the camber of the spring may be still further de- 
«rcased due to the fact that each individual plate may or may 


not take a gradual permanent set. This may amount, in some 
instances, to from Y in. to 1 in. in the course of a year. 

Third: Variations in equalizers and spring hangers due to 
wear or improper workmanship. 

Fourth: The wear of driving box brasses. 

Fifth: The reduction in diameter of driving axles due to 
wear or turning down. 

Sixth: The rolling of the locomotive. As this occurs prin- 
cipally at high speeds, it has little bearing on the present dis- 
cussion. 

Considering first the vertical offset of the cylinder center, refer 
to Fig. 1, which is drawn to an exaggerated scale for clearness. 
OM is the radius of the crank-pin; MM’ (equal to NN’) is the 
length of the connecting-rod, and M'N' the stroke of the piston. 
Assuming the center line of the piston rod to be at RS. From 
O as a center with O.V', the length of the connecting-rod, plus 
the radius of the crank as a radius, describe the arc N'S to in- 
tersect the line RS at the point S, also from O as a center with 
OM’ as a radius describe the arc M'R to intersect RS at R. 
Now draw N'S, and parallel to it draw M'T. It is evident that 
TS, the new length of stroke, is greater than the original length 
M'N’ by the amount RT. It may be of interest to note that the 
dead centers, originally at M and N, are now located at A and C, 
and are not on a straight line through the center of the axle. 
Also that the travel of the reciprocating parts is shifted slightly 
back toward the main axle and that the angle MO.4 is greater 
than the angle NOC. Assuming a 16-in. crank, 128-in. main rod, 
and 4-in. rise of cylinder center, these angles are found to be 
2 degrees 3 minutes and 1 degree 36 minutes respectively. 

Throughout the following analysis the forward dead center 
will be considered as remaining at N instead of at C. The rea- 
son for this will be explained in a subsequent paragraph dealing 
with the variation in guide bar pressure due to the elevation of 
the cylinder center. 


THE MAXIMUM CUT-OFF OBTAINABLE IN THE CYLINDER. 


A specific example of steam distribution which may be taken 
as fairly representing American practice is the valve event dia- 
gram, Fig. 2. The data for this diagram was taken from a 
heavy Pacific type passenger locomotive, the values given being 
the average of the four readings (head and crank end of each 
cylinder). This diagram shows the different events and their 
relation to each other for different positions of the reverse lever. 
The average maximum cut-off was 83.3 per cent. of the stroke. 

The indicator diagrams illustrated were taken from various 
types of locomotives at slow speeds. These locomotives were 
on test, and it is reasonable to assume that the steam distribu- 
tion was superior to what it would be in the average locomotive 
cylinder. 

Figs. 3 and 4 are reproduced from a paper on “The Piston 
Valve as Applied to Locomotives,” bv J. M. FitzGerald, read 
before the January 12, 1904, meeting of the New England Rail- 
road Club. Fig. 4 shows the action of the steam in a hollow 
internal admission piston valve. 

The diagrams shown in Fig. 5 were taken from a locomotive 
in freight service, and serve to illustrate the variations in cut-off 
which may be encountered in the same locomotive. In this 
instance, the throttle was open wide and the reverse lever was 
practically in full gear forward. The upper diagrams were taken 
at a speed of 215 miles per hour (15 revolutions per minute), 
and the lower at a speed of 4 miles per hour (24 revolutions per 
minute). These diagrams are instructive in that they indicate 
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clearly the difference in cut-off on the right and left side of the 
engine. 
As a further example of the actual maximum cut-off obtained 
in slow speed service the diagrams in Fig. 6 are taken from a 
Inches of Stroke. 
7 8 9 101 12 13 41S 16 [7 G 19 20 2/ 22 2324 
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Pava of Port Opening. 
Fig. 2—Valve Event Diagram Typical of American Practice 


Mallet compound locomotive operating under conditions similar 
to the above. In this instance the throttle was full open and the 


reverse lever in full gear forward; the speed being 5 miles per 
hour (30 revolutions per minute). 


i 


Exhaust Chambers 


Fig. 4—Card with Hollow In- 
ternal Admission Piston 
Valve 


Fig. 3—Card with Solld In- 
ternal Admission Piston 
Valve 


The indicator diagrams A, B and C in Fig. 7 are each taken 
from a different consolidation locomotive, the speeds varying 
from 2.2 miles per hour (17.6 revolutions per minute) for dia- 


Fig. 6—Cards Showing Variation of Cut-off on Same Locomotive 


gram C to 4 miles per hour (32 revolutions per minute) for 
diagram B. With the exception of D, the diagrams were taken 
with full throttle and reverse lever in full-gear forward. Dia- 
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gram B was taken with the reverse lever in notch 15, although it 
was possible to work it as far forward as notch 20. 

These cards show a wide variation in the maximum cut-off ; in 
some instances quite a difference existing between the cut-off 
in the head end and crank end of the same cylinder. The aver- 
age cut-off for the three diagrams taken from the consolidation 
locomotives, Fig. 7, varies from 72.6 per cent. to 90.4 per cent. of 
the stroke. 

Since it is the purpose of this article to determine the effect 
of various cut-offs on the starting power of the locomotive, two 
complete indicator diagrams having cut-offs of 70 per cent. and 92 


Cc. [0 H.E. 


CE HP H.E. 
CE. £P HE. 
Fig. 6—Starting Cards of a Mallet 
per cent. respectively have been constructed (Fig. 8). These 


values approximate the limiting values of the diagrams repro- 
duced in Fig. 7, which we may assume fairly cover the range 
of cut-offs ordinarily obtained in starting or in slow speed 
service. 

Accordingly, the head and crank ends of the two diagrams, 
Fig. 8, were constructed (the card having a 70 per cent. cut-off 
being superimposed upon the card having a 92 per cent. cut-off) 
with an equal maximum steam pressure of 184 lbs, which 
amounts to 92 per cent. of an assumed boiler pressure of 200 Ibs. 
In using 184 lbs., an allowance was made for machine friction. 
In order to emphasize the variation in the turning force due to 


90.4% Cut Off 84.6% Cut Off 


100" Spring 100" Spring 


72.6% Cut Off 


120" Spring 


Fig. 7—Typical Cards for Slow Speed 


the obliquity of the connecting-rod, the humps in the exhaust 
lines were removed and, in determining the force exerted on 
the piston by the steam in the cylinder, no deduction was made 
fer the area of the piston rod. 

Since, for a given cut-off, the diagrams are similar for each 
end of the cylinder, the area of the piston rod being neglected, 
any differences in the future analysis which might result from a 
variation in the force exerted by the working medium in the 
cylinder are eliminated, and those remaining are due solely to 
the mechanical principles inherent in the locomotive itself. Since 
the area of the piston rod has been neglected, in order to obtain 
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a value for the crank end of the cylinder, with which to com- 
pare with a similar value for the head end, assuming the same 
steam pressure in each instance, a reduction of 3 per cent. in 
the values of the curves for the crank end in the diagrams 
which are to follow is necessary. 

In the lower part of Fig. 8 the full horizontal line 4-4 repre- 
sents the center line of the cylinder when it intersects the center 
line of the driving-axle, the dotted line C-C representing the 
cylinder center raised 4 in. Starting at the right end, the posi- 
tion of the piston has been layed off for each 15 degrees of 
crank angle. It will at once be seen that the positions of the 
piston for the forward and back stroke will intersect on the line 
A-A, as for example when the crank is on the top and bottom 
quarters denoted respectively by 90 deg. and 270 deg. This, 
however, is not the case for the line C-C, the piston positions for 
the two strokes varying considerably as indicated by the hori- 
zontal difference between the arcs at their points of intersection 
with this line. The position of the piston for the different crank 
angles is also shown on the indicator diagrams, the full lines 
toward the center corresponding to the points of intersection of 
the arcs with the cylinder center line A-A and the dotted lines 
which are shown at the top of the diagrams corresponding to the 
points of intersection of the arcs with the upper cylinder center 
line C-C. 

The lower diagram also shows the positions of the piston for 
70 per cent. cut-off and for each successive increase in cut-off of 


5 per cent. It will be noted that the cut-off lines are in two 
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Fig. 8—Indicator Cards for 70 Per Cent. and 92 Per Cent. Cut-off 


parts, one full and one dotted and that these two sections are 
not in line. The reason for this is because of the shift of the 
stroke toward the crank, due to the elevation of the cylinder 
center line as explained in Fig. 1, the resulting slight increase 
in length of the stroke being divided up equally between each 
end. 

Figure 9 outlines the graphical method used to determine the 
cross-head guide pressure and tlie tangential force acting at the 
crank-pin. The former will be understood to be the pressure 
exerted by the cross-head on the guide due to the angularity of 
the main rod, and the latter is the useful component of the force 
transmitted through the main-rod which acts to rotate the 
wheels. It may be well to state that in the following graphical 
solution, friction was disregarded, it having been allowed for in 
the construction of the ideal indicator diagrams. Also that the 
effective steam effort is the difference between the total forces 
acting on the two sides of the piston. In this instance the area 
of the piston-rod is neglected and the effective steam effort is 
obtained by taking the difference between the intercepts on the 
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pressure line on one diagram and the exhaust line of the other 
diagram, as given in Iig. 8. 

With the crank-pin at position A, Fig. 9, and direction of 
rotation clockwise, let P, equal the effective steam effort trans- 
mitted through the piston-rod to the cross-head. C, equals the 
thrust on the connecting-rod, and G, equals the reaction of the 
guide which, if guide friction is neglected, will always act at right 
angles to the line of stroke. The mean steam effort P; is the 
product of the area of the piston by the effective steam pressure, 
as noted above, taken from the ideal indicator diagrams at a 
point corresponding to the point F of the cross-head travel. 
Assuming a convenient scale of force, draw P, parallel to the 
line of stroke M'N', and from one end draw Ci parallel to the 
center line of the connecting-rod F.A to intersect the perpendic- 
ular G: dropped from the opposite extremity of P, the whole 


Fig. 9—Graphical Representation of the Tangentlal Force at the 
Crank Pin 


forming a closed triangle of forces. Then measured to the same 
scale of force, C, equals the thrust in the connecting-rod and G, 
the reaction at the guides. 

At the crank-pin, the thrust in the connecting rod Ci is re- 
solved into two forces: R, radial to the crank, and T, tangential 
to the path of the crank-pin. Using the same scale of forces 
and a similar triangle of forces with C, as the base line, the 
values R, and T, are found by the method just described. In a 
similar manner the construction is also given for the crank posi- 
tions B and C, the forces P, and P, acting in the opposite direc- 
tion due to the fact that the connecting-rod is now under tension, 
whereas it was under compression. At C the center line of the 
connecting-rod makes an angle of 90 deg. with the radial to 
the crank center OC, and the tangential force acting at the 
crank-pin is equal to the pull in the main-rod, thus giving the 
tangential force direct without the aid of the second force dia- 
gram. It is well understood that, neglecting the weight of the 
reciprocating parts, the pressure on the guide bars is due solely 
to the angularity of the main-rod which for forward rotation 
would act on the upper guide bar, resulting in a downward reac- 
tion, and for backward rotation would act on the bottom guide 
bar and result in an upward reaction. In this case, as we are 
considering forward rotation, only the reaction would be due to 
the upper guide bar and would act downward for all positions 
of the crank-pin. 

Curves will now be constructed, showing how these forces 
vary during one complete revolution of the locomotive driving 
wheels. Considering first the forces acting on the guide bars, 
refer to the right of the locomotive and assume the zero posi- 
tion of the crank-pin to be to the forward dead center and the 
center line of the cylinder to intersect the main driving axle as 
shown at 4.4, Fig. 8. As the piston will then be at the extreme 
forward end of its travel, and the piston-rod and connecting-rod 
in line, it is evident that there could be neither any tendency to 
rotate the driving wheels nor any vertical pressure on the guides 
(neglecting the weight of the parts), even with a great excess 
of pressure on one side of the piston. Furthermore, at starting 
and at very slow speeds, the energy which has to do with the 
acceleration and retardation of the reciprocating parts and any 
change in energy due to variations in speed of rotating parts 
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will not be appreciable and for the purpose of this discussion 
may be omitted. Referring to Fig. 10, curve A-A gives the 
values for the cross-head guide bar pressure throughout one for- 
ward revolution of the drivers for the case in which the center 
line of the cylinder intersects the center of the main driving- 
axle; curve CC for the case in which the center line of stroke is 
above the axle center. The points in each case are plotted for 
every 15 deg. of crank-pin rotation as previously used in the 
description of Fig. 8. The engine is assumed to be running 
ahead, and the crank-pin, which is at the forward dead center, 
is at the zero degree of revolution. Considering the curve 44-4, 
as the crank-pin moves downward the pressure on the upper 
guide bar gradually increases and reaches a maximum value when 
the center line of the connecting-rod and the radial line through 
the crank-pin form an angle of 90 deg. which occurs, in this in- 
tance, slightly before the crank-pin reaches the bottom quarter. 
This assumes that the steam pressure remains constant near 
the center of the stroke which should be true with long cut-offs. 
After reaching a maximum, the pressure gradually decreases and 
again becomes zero at 180 deg. This cycle is repeated in the 
forward stroke. 

It will at once be seen that the two portions of curve .4-4 
are very similar, having practically the same maximum value of 
about 9,600 Ibs. However, with the curve C-C such is not the 
case, the initial guide bar pressure instead of being zero amounts 
to some 2,000 lbs. The maximum pressure occurs a little earlier, 
and varies greatly in value, being in the one case 12,000 Ibs. and 
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Force on Guide, Thousand Pounds. 
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Fig. 10—Pressure on the Guides During One Revolution 
7,300 lbs. in the other. Also the crank-pin instead of being at 


the back dead center when the guide bar pressure is zero, has 
moved up to 195 deg. In other words, the piston has started 
upon its return stroke, and when it has arrived within 15 deg. 
of the forward dead center the guide bar pressure again be- 
comes zero and then increases to its approximate value of 2,000 
lbs. at the end of the stroke. From this, it will be seen that, con- 
sidering one side of the locomotive only, the effect resulting 
from the elevation of the cylinder center above the axle center 
is to cause the cross-head guide bar pressure instead of being 
similar and equal for the two strokes, to vary considerably in 
duration and amount, increasing some 25 per cent. on the inward 
stroke and decreasing by that amount on the outward stroke. 

Referring now to the left side of the locomotive: The curves 
which would be identical are shown only where they cross the 
curves for the right side—this being done to avoid confusion— 
the broken lines corresponding to the curve 4-4 and the full 
lines to the curve C-C. To distinguish them, the letters L and R 
are inserted. The greatest upward pressure exerted on the right 
and left guides for the curve 4-.4 is very uniform for the four 
quadrants varying between 13.200 Ibs. at 135 deg. and 13,800 Ibs. 
at 315 deg. For the curve C-C, however, the variation is consid- 
erably greater in the different quadrants, reaching a maximum of 
18,200 Ibs. at 135 deg. This amounts to an increase in upward 
pressure on the guides of 4,400 Ibs., or about 32 per cent., due to 
the elevation of the center line of the cylinder a distance of 4 in. 
above the center line of the main driving axle. 
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To summarize briefly: The effect of raising the center line of 
the cylinder above the axle center is to vary the cross-head guide 
bar pressure during the inward and outward strokes and also to 
disturb the steam distribution. Raising the center line of the 
stroke diminishes the obliquity of the connecting-rod for the 
forward stroke, resulting in a decreased guide bar reaction, and 
increases the obliquity of the connecting-rod for the return 
stroke with a corresponding increase in guide-bar reaction. With 
respect to the effect of the raised cylinder center on the steam 
distribution, it alters the angularity of the main-rod which in 
turn influences the valve gear and also the turning effort on the 
crank pin. The higher the cylinder center above the axle center 
and the shorter the main-rod, the greater the variation in the 
steam distribution on the front and back side of the piston and 
the more difficult it becomes to design a valve gear that will 
give equal cut-offs, equal releases, and equal port-openings with- 
out sacrificing any portion of the other valve events. Eliminat- 
ing the fact that a locomotive settles in service, and considering 
only the features included within the scope of this article, the 
best location of the cylinder center would be on a line inter- 
secting the axle center. As to the main-rod, the longer it is 
(other things being equal), the less will be its angularity and 
the more even will be the turning effort on the crank-pin and 
the better the steam distribution. 

Considering next the tangential forces acting on the crank-pin 
and referring to curve Fig. 11, the curve marked RR is seen to 
be similar to the one already developed and described in Fig. 10. 
The curves of Fig. 11 refer solely to the AA construction of 
Fig. 8, this construction being the one in which the center line 
of the cylinder intersects the center of the axle. 

It will be noted that in Fig. 10 this curve has for its ordinates 
the values of the guide bar pressure in thousands of pounds, 
while in Fig. 11 the ordinates represent the tangential force at 
the crank-pin in thousands of pounds. At the right is a set of 
ordinates (approximately correct) having the values of the 
tractive effort in pounds; more will be said concerning this fur- 
ther on. The abscissas represent the degrees of revolution of 
the crank-pin or what is the same thing, the distance passed 
over during one complete revolution of the driving wheel, or feet 
of travel on the rail. Below the curve is a series of diagrams 
showing the positions of the right and left crank-pin for every 
45 deg. of revolution; these lines connect into the abscissa line 
at their proper location. 

Starting with the right crank-pin on the forward dead center, 
as shown in the diagram at the lower left-hand corner, it will 
be evident that the turning effort on the crank-pin will be zero. 
When the pin has turned through an angle of 15 deg., the turn- 
ing effort will have reached a value of 21,000 lbs.. as is indicated 
by the small circle on the curve. This value was determined as 
explained in Fig. 9. Similarly for 30 deg., the turning effort 
has reached a value of 41,500 Ibs. at 90 deg., at which point the 
pin is on the lower quarter, the turning moment is very near its 
maximum value, and at 180 deg. it has again become zero, due 
to the fact the pin has rcached the back dead center. For the 
remaining 180 deg., the curve is constructed in a similar manner. 

From about 110 deg. to 180 deg. and from about 296 deg. to 360 
deg. there are two branches to the curve R. The upper branch is 
for the 92 per cent. cut-off and the lower for the 70 per cent. 
cut-off, the piston being driven by the same initial steam pressure 
in each case as shown by the diagrams in Fig. 8. It will be evi- 
dent that with the longer cut-off the mean effective pressure in 
the cylinder will be greater, resulting in a greater mean tangential 
pressure on the crank-pin. This, however, will not effect the 
values in the curve until after cut-off for the 70 per cent. dia- 
gram, since until this point has been reached the force on the 
piston is the same as shown by the diagrams in Fig. 8. 

The curve marked L for the left cylinder is developed in a 
similar manner, but with one difference. Since the left main-pin 
follows 90 deg. behind the right pin, the two curves will vary in 
phase by the same amount; that is, with the right pin at its 
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a value for the crank end of the cylinder, with which to com- 
pare with a similar value for the head end, assuming the same 
steam pressure in each instance, a reduction of 3 per cent. in 
the values of the curves for the crank end in the diagrams 
which are to follow is necessary. 

In the lower part of Fig. 8 the full horizontal line 4-4 repre- 
sents the center line of the cylinder when it intersects the center 
line of the driving-axle, the dotted line C-C representing the 
cylinder center raised 4 in. Starting at the right end, the posi- 
tion of the piston has been layed off for each 15 degrees of 
crank angle. It will at once be scen that the positions of the 
piston for the forward and back stroke will intersect on the line 
A-A, as for example when the crank is on the top and bottom 
quarters denoted respectively by 90 deg. and 270 deg. This, 
however, is not the case for the line C-C, the piston positions for 
the two strokes varying considerably as indicated by the hori- 
zontal difference between the arcs at their points of intersection 
with this line. The position of the piston for the different crank 
angles 1s also shown on the indicator diagrams, the full lines 
toward the center corresponding to the points of intersection of 
the arcs with the cylinder center line A-A and the dotted lines 
which are shown at the top of the diagrams corresponding to the 
points of intersection of the arcs with the upper cylinder center 
line C-C. 

The lower diagram also shows the positions of the piston for 

70 per cent. cut-off and for each successive increase in cut-off of 
5 per cent. It will be noted that the cut-off lines are in two 
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Fig. 8—Indicator Cards for 70 Per Cent. and 92 Per Cent. Cut-off 


parts, one full and one dotted and that these two sections are 
not in line. The reason for this is because of the shift of the 
stroke toward the crank, due to the elevation of the cylinder 
center line as explained in Fig. 1, the resulting slight increase 
in length of the stroke being divided up equally between each 
end. 

Figure 9 outlines the graphical method used to determine the 
cross-head guide pressure and the tangential force acting at the 
crank-pin. The former will be understood to be the pressure 
exerted by the cross-head on the guide due to the angularity of 
the main rod, and the latter is the useful component of the force 
transmitted through the main-rod which acts to rotate the 
wheels. It may be well to state that in the following graphical 
solution, friction was disregarded, it having been allowed for in 
the construction of the ideal indicator diagrams. Also that the 
effective steam effort is the difference between the total forces 
acting on the two sides of the piston. In this instance the area 
of the piston-rod is neglected and the effective steam effort is 
obtained by taking the difference between the intercepts on the 
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pressure line on one diagram and the exhaust line of the other 
diagram, as given in lig. 8. 

With the crank-pin at position A, Fig. 9, and direction of 
rotation clockwise, let P, equal the effective steam effort trans- 
mitted through the piston-rod to the cross-head. C, equals the 
thrust on the connecting-rod, and G, equals the reaction of the 
guide which, if guide friction is neglected, will always act at right 
angles to the line of stroke. The mean steam effort P; is the 
product of the area of the piston by the effective steam pressure, 
as noted above, taken from the ideal indicator diagrams at a 
point corresponding to the point F of the cross-head travel. 
Assuming a convenient scale of force, draw P, parallel to the 
line of stroke M'N', and from one end draw Ci parallel to the 
center line of the connecting-rod FA to intersect the perpendic- 
ular Gi dropped from the opposite extremity of P,, the whole 


Fig. 9—Graphical Representation of the Tangential Force at the 
Crank Pin 


forming a closed triangle of forces. Then measured to the same 
scale of force, C, equals the thrust in the connecting-rod and G, 
the reaction at the guides. 

At the crank-pin, the thrust in the connecting rod Ci is re- 
solved into two forces: R, radial to the crank, and 7, tangential 
to the path of the crank-pin. Using the same scale of forces 
and a similar triangle of forces with C, as the base line, the 
values R, and 7, are found by the method just described. In a 
similar manner the construction is also given for the crank posi- 
tions B and C, the forces P, and P, acting in the opposite direc- 
tion due to the fact that the connecting-rod is now under tension, 
whereas it was under compression. At C the center line of the 
connecting-rod makes an angle of 90 deg. with the radial to 
the crank center OC, and the tangential force acting at the 
crank-pin is equal to the pull in the main-rod, thus giving the 
tangential force direct without the aid of the second force dia- 
gram. It is well understood that, neglecting the weight of the 
reciprocating parts, the pressure on the guide bars is due solely 
to the angularity of the main-rod which for forward rotation 
would act on the upper guide bar, resulting in a downward reac- 
tion, and for backward rotation would act on the bottom guide 
bar and result in an upward reaction. In this case, as we are 
considering forward rotation, only the reaction would be due to 
the upper guide bar and would act downward for all positions 
of the crank-pin. 

Curves will now be constructed, showing how these forces 
vary during one complete revolution of the locomotive driving 
wheels. Considering first the forces acting on the guide bars, 
refer to the right of the locomotive and assume the zero posi- 
tion of the crank-pin to be to the forward dead center and the 
center line of the cylinder to intersect the main driving axle as 
shown at 71.1, Fig. 8. As the piston will then be at the extreme 
forward end of its travel, and the piston-rod and connecting-rod 
in line, it is evident that there could be neither any tendency to 
rotate the driving wheels nor any vertical pressure on the guides 
(neglecting the weight of the parts), even with a great excess 
of pressure on one side of the piston. Furthermore, at starting 
and at very slow speeds, the energy which has to do with the 
acceleration and retardation of the reciprocating parts and any 
change in energy due to variations in speed of rotating parts 
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for this diagram, which is constructed with the right main-pin 
starting from the zero position. 


First quadrant CA) ouai T Ead O n aY 26% per cent. 
Second quadrant: (B)..................................... 25 per cent. 
Third quadrant (C)..................................... 23% per cent. 
Fourth quadrant (D)... osa saec KG RN CER Y AUTE 25 per cent. 


From this it will be apparent that, not only is the maximum 
tractive effort greatest, but also the highest percentage of the 
work is done in the first quadrant; also that the amount of work 
done in the second and fourth quadrants is the same, as near 
as can be determined. 

The discussion relative to the diagrams in Fig. 11 has to do 
only with the case in which the center line of the cylinder inter- 
sected the center line of the axle. | 

Taking up the case in which the cvlinder center is above the 
axle center 4 inches and referring to Fig. 12, the full line will at 
once be recognized as the upper line in quadrant 4 of Fig. 11. 
This quadrant only will be considered, since the results obtained 
in it will indicate what is to be expected in the other three. The 
dotted line shows that the raising of the cylinder center shifts 
the curve slightly in a horizontal direction but has not the prac- 
tical effect on the values of the turning force at the crank-pin 
and the work done in the quadrant, that it did have on the guide 
bar pressure as explained in connection with Fig. 10. 

Having analyzed the diagrams in Figs. 11 and 12, with repect 
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Fig. 12—Effect of Ralsing the Cylinder Center Line 


to the variations in tractive effort and work done in the various 
quadrants throughout one revolution of the driving wheels at 
very slow speeds, and found that the average tractive effort for 
a 92 per cent. cut-off is about 9/4 per cent. greater than that for 
a 70 per cent. cut-off, and that the raising of the cylinder center 
above the axle center has had but little effect on either the trac- 
tive effort or the work done, I will now consider to what extent 
the cut-off will influence the tractive effort the locomotive is 
capable of exerting at starting. 


THE POSITION OF THE LOCOMOTIVE AT STARTING. 


It will be readily perceived that when starting the valves may 
be so located that steam will be admitted to but one cylinder 
and that this condition will continue to exist until either the 
engine has been reversed or until part of a revolution of the 
drivers at least has been completed. This, in the estimation of 
the writer, is one of the features of locomotive design hitherto 
but little considered, but of great importance in meeting the 
present demands of heavy passenger service, and, in this con- 
nection, it is apparent that the three or four cylinder cranked- 
axle engine having cranks set at 90 deg. or 120 deg. may be so 
designed as to exert a greater starting effort than the ordinary 
two cylinder simple locomotive of equal adhesive weight. This 
will be better understood by referring to the diagram Fig. 11, 
starting with the zero point of the right cylinder curve in the 
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lower left-hand corner. Steam will be admitted until the point 
of cut-off has been reached, which event in the case of the 70 
per cent. cut-off takes place at about 110 deg. of revolution, and 
which will be recognized as the intersection of the two branches 
of the curve R just above the end of the blank space F. During 
this period, steam will also be admitted to the left cylinder until 
cut-off occurs, represented by the length of the blank space E, 
and also from the period of admission in the left cylinder until 
cut-off occurs in the right cylinder as indicated by the end of 
blank space F. The spaces G and H are similar for the other 
half of the revolution. The spaces E, F, G and H represent the 
period in one revolution during which steam is being admitted to 
both cylinders. The ratio of the total length of these spaces to 
the total length of the diagram indicates the percentage of time 
during one revolution that both cylinders will be taking steam, 
which in this instance is about 25 per cent. lnasmuch as we 
have considered a complete revolution, starting with the right 
main-pin on the forward dead center and continuing in a clock- 
wise direction unti] that point has again been reached, it is evi- 
dent that we have included every possible starting position of 
the locomotive. The practical lesson to be learned from the 
above lies in the fact that with a 70 per cent. cut-off the chances 
are one in four that both cylinders will be working steam at 
starting. This condition is improved somewhat by increasing 
the cut-off to 75 per cent., and still more so by an increase to 80 
per cent., and practically overcome by an increase to 95 per cent., 
in which latter case the chances of working steam in both cylin- 
ders at starting are as 11 to 15. 

This feature, while it is of importance in its effect on the 
starting power of a locomotive at rest, is of little consequence 
once it is in motion, since with the long cut-offs the steam con- 
fined in the cylinders aíter cut-off, due to the short period of 
expansion, does not undergo any serious drop in pressure. 

As a practical application of this, we will examine to what de- 
gree the starting power of the locomotive under consideration 
will be affected in case but one cylinder is available for starting, 
which might easily be the case had one valve passed the cut-off 
position. This is aptly illustrated by the tractive value of 11,400 
lbs., which is the maximum that the locomotive can exert when 
cutting off at 70 per cent. shortly after the beginning of the third 
quadrant, even though the locomotive is rated as being capable 
of exerting a tractive effort of 45,700 lbs. This results from the 
fact that at this particular instant the valve is so located that 
the left cylinder is closed to steam and the right cylinder only 
is serviceable. Had the engine been cutting off at 75 per cent., 
this value would have been 14,900 Ibs.; at 80 per cent., 18,000 Ibs. ; 
at 85 per cent., 22,900 lbs.; at 90 per cent., 26,400 Ibs., and at 95 
per cent, 31,500 lbs, all of which values can be read directly 
from the curves by means of a scale of tractive efforts at the 
right of the diagram. 

As an example of how “taking the slack,” as we ordinarily say, 
overcomes this difficulty, it is apparent when we consider that 
should we change the position of the valves by reversing the 
engine, so that both cylinders would be open to steam, the trac- 
tive effort would then be the sum of both the right and left 
curves and would be increased from 11,400 lbs. to 45,720 lbs. 
This explains why, in many instances, locomotive engineers find 
it necessary to reverse the locomotive "take the slack" even 
when starting light trains with heavy locomotives and also why 
it is impossible in many instances to move a light locomotive 
until it has attained a considerable boiler pressure. 

This condition can be remedied to a certain extent by exercis- 
ing care in the design of the valve-gear and by proper attention 
at the shops and terminals. But by far the best remedy for this 
condition lies in the substitution of three or more cylinders. 
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INJURIES TO RAILWAY Emp oyees.—During the fiscal year 
ended June 30, 1913. 195 employees were killed and 3.361 em- 
ployees were injured while coupling and uncoupling cars. 


January, 1914. 


forward dead center, resulting in a zero tangential effort, the left 
pin will be on its top quarter and exerting approximately its 
maximum tangential effort. 

The effort curves for the right (R) and left (L) cylinders 
having been constructed, it is now possible, by superimposing one 
on the other, to construct a combined curve showing the total 
tangential effort at any point during one revolution of the driving 
wheels. This curve is accordingly plotted in the upper part of 
the diagram, and, as is the case with the lower curves, has two 
branches—one for the 92 per cent. cut-off, and the other for the 
70 per cent. cut-off. 

Referring again to the indicator diagrams, Fig. 8, it will be 
remembered that the maximum steam pressure was taken as 184 
]bs., this being 92 per cent. of an assumed boiler pressure of 200 
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tractive effort, inasmuch as the values were figured from the 
mcan effective pressure in the cylinders. It is well to note that 
the common fallacy exists in speaking of the maximum tractive 
effort when in reality this tractive effort is merely the average 
for a complete revolution. Referring to the 92 per cent. cut-off 
branch of the combined curve, Fig. 11, the maximum tractive 
effort for the quadrant .4 amounts to 58,800 lbs., while the aver- 
age tractive effort determined from the formula for a 92 per cent. 
cut-off is 48,100 Ibs. The difference between these values is 
10,700 Ibs., or approximately 22 per cent. For the same quadrant 
the minimum tractive effort is 38,200 lbs, or about 10,000 Ibs. 
less than the average, and the difference between the maximum 
and minimum values for this quadrant is about 20,000 Ibs. It 
will be noted that the points of maximum tractive effort for each 


Ibs. At 70 per cent. cut-off the mean effective pressure taken quadrant occur with the pins on the eights and that the greatest 
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Fig. 11—Curves Giving the Tangentlal Force at the Crank Pin for the Full Revolution 


standard tractive effort formula, gives a tractive effort of 43,950 
lbs. Similarly a 92 per cent. cut-off results in a mean effective 
pressure of 179 Ibs. and a tractive effort of 48,000 ibs. While by 
the customary method of assuming the mean effective pressure as 
85 per cent. of the boiler pressure, the tractive effort amounts to 
45,700 Ibs. It will be noticed that this latter value is very nearly 
the mean of the other two, indicating that while the other two 
values were arbitrarily assumed they allow practically the same 
amount as the standard formula for friction, etc. 

The difference between the tractive effort of 43,950 lbs. for 
the 70 per cent. cut-off and 48,100 Ibs. for the 92 per cent. cut-off 
amounts to 4,150 Ibs., or 9/4 per cent., an increase in the average 


the pins on either the upper or lower eights the values are the 
same. The minimum values occur with the pins on the quarters 
and centers and in all cases are the same. 

In addition to the variation in the values of the maximum 
tractive efforts, the curves also indicate that there is some vari- 
ation in the work performed in each quadrant. Since, like an 
indicator card, this diagram is plotted with the ordinates ex- 
pressed in terms of force and its abscissze as distances, its area 
represents work done and to obtain a measure of the work per- 
formed in each quadrant, it is simply necessary to integrate the 
area under each section of the curve and express it as a percent- 
age of the whole. This was done and the following values found 
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for this diagram, which is constructed with the right main-pin 
starting from the zero position. 


First quadrant CAs EE 26% per cent. 
Second quadrant T e ca Vd dig d 25 per cent. 
Third quadrant. [Cdi Aa Late ebd Ks 2314 per cent. 
Fourth quadrant (D pee Mad oe pude A dudo er 25 per cent. 


From this it will be apparent that, not only is the maximum 
tractive effort greatest, but also the highest percentage of the 
work is done in the first quadrant; also that the amount of work 
done in the second and fourth quadrants is the same, as near 
as can be determined. 

The discussion relative to the diagrams in Fig. 11 has to do 
only with the case in which the center line of the cylinder inter- 
sected the center line of the axle. 

Taking up the case in which the cvlinder center is above the 
axle center 4 inches and referring to Fig. 12, the full line will at 
once be recognized as the upper line in quadrant 4 of Fig. 11. 
This quadrant only will be considered, since the results obtained 
in it will indicate what is to be expected in the other three. The 
dotted line shows that the raising of the cylinder center shifts 
the curve slightly in a horizontal direction but has not the prac- 
tical effect on the values of the turning force at the crank-pin 
and the work done in the quadrant, that it did have on the guide 
bar pressure as explained in connection with Fig. 10. 

Having analyzed the diagrams in Figs. 11 and 12, with repect 


Thousand Pounds. 


Tangential Force on Crank Fin, 


Fig. 12—Effect of Raising the Cylinder Center Line 


to the variations in tractive effort and work done in the various 
quadrants throughout one revolution of the driving wheels at 
very slow speeds, and found that the average tractive effort for 
a 92 per cent. cut-off is about 914 per cent. greater than that for 
a 70 per cent. cut-off, and that the raising of the cylinder center 
above the axle center has had but little effect on either the trac- 
tive effort or the work done, I will now consider to what extent 
the cut-off will influence the tractive effort the locomotive is 
capable of exerting at starting. 


THE POSITION OF THE LOCOMOTIVE AT STARTING. 


It will be readily perceived that when starting the valves may 
be so located that steam will be admitted to but one cylinder 
and that this condition will continue to exist until either the 
engine has been reversed or until part of a revolution of the 
drivers at least has been completed. This, in the estimation of 
the writer, is one of the features of locomotive design hitherto 
but little considered, but of great importance in meeting the 
present demands of heavy passenger service, and, in this con- 
nection, it is apparent that the three or four cylinder cranked- 
axle engine having cranks set at 90 deg. or 120 deg. may be so 
designed as to exert a greater starting effort than the ordinary 
two cylinder simple locomotive of equal adhesive weight. This 
will be better understood by referring to the diagram Fig. 11, 
starting with the zero point of the right cylinder curve in the 
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lower left-hand corner. Steam will be admitted until the point 
of cut-off has been reached, which event in the case of the 70 
per cent. cut-off takes place at about 110 deg. of revolution, and 
which will be recognized as the intersection of the two branches 
of the curve R just above the end of the blank space F. During 
this period, steam will also be admitted to the left cylinder until 
cut-off occurs, represented by the length of the blank space E, 
and also from the period of admission in the left cylinder until 
cut-off occurs in the right cylinder as indicated by the end oí 
blank space F. The spaces G and H are similar for the other 
half of the revolution. The spaces E, F, G and H represent the 
period in one revolution during which steam is being admitted to 
both cylinders. The ratio of the total length of these spaces to 
the total length of the diagram indicates the percentage of time 
during one revolution that both cylinders will be taking steam, 
which in this instance is about 25 per cent. Inasmuch as we 
have considered a complete revolution, starting with the right 

main-pin on the forward dead center and continuing in a clock- 

wise direction until that point has again been reached, it is evi- 

dent that we have included every possible starting position of 

the locomotive. The practical lesson to be learned from the 

above lies in the fact that with a 70 per cent. cut-off the chances 

are one in four that both cylinders will be working steam at 

starting. This condition is improved somewhat by increasing 

the cut-off to 75 per cent., and still more so by an increase to 80 

per cent., and practically overcome by an increase to 95 per cent., 

in which latter case the chances of working steam in both cylin- 

ders at starting are as 11 to 15. 

This feature, while it is of importance in its effect on the 
starting power of a locomotive at rest, is of little consequence 
once it is in motion, since with the long cut-offs the steam con- 
fined in the cylinders after cut-off, due to the short period of 
expansion, does not undergo any serious drop in pressure. 

As a practical application of this, we will examine to what de- 
gree the starting power of the locomotive under consideration 
will be affected in case but one cylinder is available for starting, 
which might easily be the case had one valve passed the cut-off 
position. This is aptly illustrated by the tractive value of 11,400 


.]bs, which is the maximum that the locomotive can exert when 


cutting off at 70 per cent. shortly after the beginning of the third 
quadrant, even though the locomotive is rated as being capable 
of exerting a tractive effort of 45,700 Ibs. This results from the 
fact that at this particular instant the valve is so located that 
the left cylinder is closed to steam and the right cylinder only 
is serviceable. Had the engine been cutting off at 75 per cent, 
this value would have been 14,900 lbs.; at 80 per cent., 18,000 Ibs.; 
at 85 per cent., 22,900 lbs.; at 90 per cent., 26,400 lbs., and at 95 
per cent., 31,500 lbs, all of which values can be read directly 
from the curves by means of a scale of tractive efforts at the 
right of the diagram. 

As an example of how "taking the slack," as we ordinarily say, 
overcomes this difficulty, it is apparent when we consider that 
should we change the position of the valves by reversing the 
engine, so that both cylinders would be open to steam, the trac- 
tive effort would then be the sum of both the right and left 
curves and would be increased from 11,400 lbs. to 45,720 Ibs. 
This explains why, in many instances, locomotive engineers find 
it necessary to reverse the locomotive “take the slack" even 
when starting light trains with heavy locomotives and also why 
it is impossible in many instances to move a light locomotive 
until it has attained a considerable boiler pressure. 

This condition can be remedied to a certain extent by exercis- 
ing care in the design of the valve-gear and by proper attention 
at the shops and terminals. But by far the best remedy for this 
condition lies in the substitution of three or more cylinders. 
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INJURIES TO RAILWAY EnMPLOYEES.—During the fiscal year 
ended June 30, 1913, 195 employees were killed and 3.361 em- 
ployees were injured while coupling and uncoupling cars. 


COLLEGE MEN AND THE KAILROADS 


Interesting Views and Experiences Contained 
In Further Communications on This Subject 


A number oí letters on the subject of College Men and the 
Railroads were published in the Railway Age Gazette, Mechan- 
ical Edition, in the November and December, 1913, issues. 
These were written in reply to a communication on this subject 
which was published on page 523 of the October issue. Several 
others of the more important contributions that have been re- 
ceived follow: 


FROM A COLLEGE GRADUATE WITH CONSIDERABLE RAILWAY EXPERIENCE 
WHO HAS FOUND IT ADVISABLE TO ENTER THE SUPPLY BUSINESS 


I heartily agree with the substance of the letter appearing in 
your October issue entitled, "Why Don't Railroads Hold the 
College Men," and being intimately acquainted with one of the 
90 per cent. who have left the railroad service for reasons differ- 
ing in part from those set forth therein, perhaps the following 
will also be of interest. 

Both in college and during vacations I made an effort to secure 
a general engineering education, as basic and broad as possible. 
On leaving college, a position of machinist helper was obtained 
in a western railroad shop, and in order of sequence, advance- 
ment to clerk, draftsman, construction boss, chief draftsman, and 
before the termination of three years the hoped for goal of 
supervising all technical work in the mechanical department was 
reached. 


The scope of the work was large; the experience splendid. I 
have never regretted the years so spent. The discipline received 
and the knowledge gained of the operation of a large transporta- 
tion system were alone invaluable. The wealth of information 
required of those holding responsible mechanical positions, the 
administrative ability expected and the untiring efforts exacted 
were eye-openers—not at first fully comprehensible to one who 
had heretofore been a student of other forms of industrial 
activity, but— 

What ridiculous appropriations! What miserable salaries! 
Department efficiency was hampered in every branch. Important 
work in view accumulated to astounding proportions, and even 
that part labeled "rush" became cob-webbed with age. Good 
assistants were almost impossible to obtain at the prices offered, 
and only that portion who were fascinated by the ever moving 
wheels and life-like energy of transportation, or were tied by 
wives and families, remained. 

So after examining with a microscope my monthly stipend, 
and carefully weighing all chances for better cr worse I made 
a change. 

Perhaps I should have been content to linger until my su- 
periors experienced a change of view on the importance of the 
work done by the mechanical staff, or perhaps, more likely still, 
until the road attained that state of perfection, which appears so 
simple in legislative circles, when the lucre will flow from present 
rates like water. But there was another reason—the chief clerk 
to the superintendent—one of those mysterious and most wonder- 
ful creatures who dispose of 50 per cent. of the departmental 
work (whether they understand it or not) and assume 400 per 
cent. of the authority. For further information, I would refer 
to articles on the Hine system of organization wherein "chief 
clerk rule" is one of the evils abolished. 

In my opinion these constitute sufficient grounds for terminat- 
ing one's connection anywhere. But before closing I cannot 
reírain from criticizing your editorial relating to this subject 
and from offering a smile on the altar of the goddess of high 
salaries who is ever watchful over good mechanical men between 
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the ages of thirty and thirty-five who have been faithful to our 
railroads. It would indeed be instructive if a summary of such 
mortals was available with properly compiled data showing length 
of service, present positions, remunerations, etc. It would give 
a good idea of the opportunities in this large and important field 
of endeavor. I fear that many of those who have been there and 
still have vivid dreams of cinders, grease, leaky flues, broken 
staybolts, engines in turntable pits and cars down embankments, 
are sadly in need of enlightenment. 


FROM A CONSULTING ENGINEER, C. J. MORRISON 


Referring to the communication in the October issue entitled 
"Why Don't Railroads Hold the College Man?" I believe the 
trouble is largely with the railroad organization. While there 
may be a great difference in the training which a college man. 
receives in the shops on the various railroads, it is very noticeable 
that many of the men who have completed this preliminary course 
leave the railroads. This is largely for the reason that there is 
so little chance of advancement in the mechanical department. 
The railroads are so organized that a man very seldom rises 
from the mechanical department to the highest executive posi- 
tions. This limitation means that a man must limit his ambition 
to the position of superintendent of motive power. This, on most 
railroads, is a comparatively poorly paid position which involves 
great responsibility and considerable hardship. Men in com- 
paratively unimportant positions in commercial life receive higher 
salaries than many of the superintendents of motive power and 
have much easier working and living conditions. 

To illustrate the situation, consider a few mea who completed 
their preliminary course with the railroads and see what became 
of them. All of them graduated from well known universities 
at about the same time quite a number of years ago. 

Two brothers graduated, three years apart, and both entered 
the service of the same railroad as special apprentices. The elder 
completed his course, held several minor positions and is today 
master mechanic at a small, unimportant point where living is 
a hardship. The younger brother, upon completion of his ap- 
prenticeship, was placed in the shop at a rate of pay a little lower 
than that of the ordinary machinist. He remonstrated and was 
told that he was not worth full pay as considerable of his time 
during apprenticeship had been spent on tests, inspection of 
material, etc., and therefore he was not a full-fledged machinist. 
He immediately quit, entered commercial life and is today 
earning more than twice as much as his elder brother. It is 
interesting in this connection to note that practically everyone 
considered the elder a more capable man. 

A third man who was an apprentice on this same railroad, at 
about the same time, finally rose to master mechanic and is now 
superintendent of motive power of a small unimportant road 
where he has long hours, a great deal of responsibility and a 
very meager salary. 

Still another man on the same road, at about the same time, 
finished his course and rose to position of assistant superin- 
tendent of motive power on another and larger road. From a 
railroad standpoint this was a splendid position, but as his 
ambition was not Satisfied he left the road, entered a railway 
supply manufacturing business and is today president of his 
company. 

A fifth college graduate on the same road finished his appren- 
ticeship, and then went to another road where he is now engineer 
of tests at a salary of $225 a month. 

As a final illustration consider another engineer who fought 
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the battle all the way through, going by successive steps through 
his apprenticeship through the positions of foreman, general 
foreman, superintendent of shops, until he reached the highest 
position which he could hope for in the mechanical department 
for many years. About this time a reorganization was made and 
an entirely new grand division was created. This division was 
placed in charge of a vice-president of the road who was to have 
two assistants. This vice-president was a friend of the engineer 
in question, and he was urged to appoint this man as one of his 
assistants. He was shown quite conclusively the advantages of 
having, as an assistant, a man thoroughly acquainted with all 
motive power problems, but he was afraid to break over the 
railroad precedent and appointed both of his assistants from the 
operating department. As this college graduate could not break 
through the railroad organization with the combined efforts of 
friendship and ability, and rise beyond the confines of the me- 
chanical department, he left railroading and entered commercial 
Jife. Much to his surprise he was able to double his salary almost 
immediately, and to triple it inside of the year. Today he has 
ceased to work for a salary and is conducting his own business. 

It would thus seem little wonder that college graduates should 
leave the railroads. In fact it is surprising that any should re- 
main, when all who are capable can do much better outside. The 
railroads will not be able to hold these men until they break 
down the barriers and make it possible for men to rise from the 
mechanical department to the highest positions on the railroads. 
There are other disadvantages of the present railroad organiza- 
tion which I will not take the space to mention now. 


FROM DEXTER S. KIMBALL, PROFESSOR OF MACHINE DESIGN AT SIBLEY 
COLLEGE, CORNELL UNIVERSITY, WHO HAS FOLLOWED THE 
CAREERS OF MANY COLLEGE MEN 


The letter by I. I. W. and the editorial comments in the Oc- 
tober issue interested me greatly because, taken together, they 
present the most difficult phase of vocational education. It is 
now very generally recognized that a certain part of vocational 
training can best be given in organized schools apart from in- 
dustry, while it is also recognized that such schools have defi- 
nite limitations so that their work must be supplemented after 
the boy or girl has entered industry, if the best results are to 
be obtained. Just where the dividing line between school and 
shop shall be drawn is at present not clear, though a solution 
in the near future seems probable.- 

It is now almost universally admitted that school training 
is almost essential to success in callings where scientific knowl- 
edge forms the background of the industry, and it is becoming 
more evident every day that, other things being equal, the man 
with a trained mind will outstrip the man who lacks academic 
training, provided proper provision is made to adapt him to 
the industry which he enters. 


Employers for the most part have not fully grasped the im-. 


portance of organized educational methods, not only in the 
case of the semi-trained man under discussion, but as regards 
the training of men of all kinds. In most shops today reliance 
is placed on the old methods which depended entirely on the 
initiative of the workmen. Under such methods it formerly 
required seven years for a boy to learn a trade which we know 
now could have been imparted to him in two or three years if 
teaching methods were pursued instead of the old methods 
whereby he obtained his knowledge and skill by methods of 
absorption. Employers and employees will do well to read the 
articles by Mr. Gantt* on this subject. Whatever may be the 
defects of so called scientific management, the theory of its ad- 
vocates that it pays to teach men good methods is sound and 
in strict accord with all human experience. The employer who 
takes a college trained man into his employ and turns him 
loose in the shop, trusting to Providence that he may develop 
into a strong executive or designer, 1s not following out the 
plan that he would use to insure the education of his own 


*See Werk, Wages and Profits, by H. L. Gantt. 
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children in the ordinary branches of learning. Systematic edu- 
cational methods are essential to develop the fit as quickly as 
possible and to find the unfit at the earliest possible rnoment. 
This does not mean that the college trained man should not 
work. He should work and work hard; but he should work 
progressively; for if he is any good he will not be content 
unless he is making progress. The general tendency among 
employers that have had experience in this line is to make 
the period of adaptation as short and as progressive as pos- 
sible, and the conclusions of I. I. W. on this point are undoubt- 
edly correct. 

Now it is evident that, as you point out, the more the col- 
lege can do the less the shop will be required to supply. It is 
now universally admitted that only a small part of the practical 
experience which a successful executor or designer must pos- 
sess can be acquired in college, and consequently the greater 
part must be obtained in practice after graduation. There is, 
however, as the editor’s remarks imply, a certain amount of 
practical application of fundamental theory that can perhaps 
be imparted equally well either in college or in practice. The 
more of this practical application of fundamental theory is 
given in college the less need be given in the industry. 

But, again, there are limitations to the amount of such ap- 
plication that the college can intelligently perform. When in- 
dustry was simpler it was possible to arrange a course so that 
all students could get some applied work in nearly all of the 
important branches, which were then comparatively few. But 
the industrial field has broadened tremendously in the last 
twenty years. In the field of electrical engineering alone it is 
not now possible to carry applied theory beyond very general 
types and this difficulty grows apace in all fields, thus requir- 
ing a vast staff of specialists and equipment, if the school is to 
keep up with modern progress, and so costly as to be most 
usually beyond its financial resources. This problem is also 
rendered more difficult by the constant changes in industry. A 
field that is important today is of much less or of no im- 
portance tomorrow. The turbine greatly affected the steam en- 
gine field, the gas engine may considerably affect both, and the 
flying machine may change the manufacture of automobiles and 
ships. 

On the other hand, it is an exceptional student who knows 
exactly what he wants to do as a life work, or who knows just 
what he is best fitted for. Nothing but a trial will, in general, 
decide this question. Care must be exercised therefore that 
men are not specially fitted for callings that are about to change 
or disappear, or specialized so closely that they cannot be 
adapted to some other callings in case of a change. In the 
lower grades of industrial education where preparation for the 
trades is the objective point this is one of the greatest difficul- 
ties in the way of the solution of the problem, and one that is 
going to have a profound effect on our public school methods 
of industrial education. It is no less important in the prepa- 
ration of college-trained men. 

It is because of these conditions that I believe that the trend 
of all vocational education is more and more toward the teach- 
ing of fundamentals and their application to general rather 
than to special fields, leaving a large part of the actual adap- 
tation to the industry itself. The distance to which any school 
may go in providing special preparation for specific industries 
will, in my opinion, be largely a local one just as pure trade 
schools will be justified or not depending on the volume of 
business in the locality concerned. It may be very desirable 
to have special railway schools in some localities, special 
schools of aviation in another and schools of naval architecture 
in another. But, in general, I believe that the technical school 
of the future will concern itself largely with fundamentals, and 
the employer will make more careful preparation for adapting 
technical graduates so as to get best results from them in 
minimum time. The point of view held by I. I. W. is, there- 

fore, timely and is worthy of careful consideration. 


LOCOMOTIVE BOILER INSPECTION’ 


The Welding of Boiler Tubes; Interval Between 
the Tests of Steam Gages and Safety Valves 


BY FRANK McMANAMY 
Chief Inspector, Locomotive Boilers, Interstate Commerce Commission 


The accident records show that during the year ended June 30, 
1913, there was a reduction of over 60 per cent. in the number 
killed and 10 per cent. in the number injured by failures of loco- 
motive boilers and their appurtenances, in comparison with the 
preceding fiscal year, or with any previous year of which a 
reasonably authentic record exists. The practice of conducting 
a rigid, searching investigation of all accidents to locomotive 
boilers and their appurtenances sufficiently serious to justify a 
report, with the sole object in view of determining the exact 


Result of a Boiler Explosion Caused by Defective Crown Bar Braces 


cause and having the proper remedy applied, has done much to 
reduce the list of casualties, and has directed attention to con- 
ditions which previously have heen overlooked or ignored. 

The following comparison of some of the most serious, as 
well as some of the most frequent accidents during the first and 
last quarters of the fiscal year ended June 30, 1913, fairly rep- 
resents the benefits which result from government supervision 
over the condition of locomotive boilers and their appurtenances: 


——H Hirst Quarter—=  -——I.ast Quarter- — 


Acci- n- Neci- Ín- 

dents. Killed. jured. dents. Killed. jured. 
Crown sheet failures...... 18 10 30 9 2 13 
Flue failures............. 15 - IN 11 l 11 
Injector steam pipe failures 10 13 5 i 6 
Arch tube failures........ 5 5 5 7 
Water glasses bursting.... 36 25 36 16 16 
Lubricator glasses bursting 11 s 11 6 6 


It will thus be seen that for the six classes of accidents re- 
ferred to above which resulted in injury, 95 occurred during the 
first quarter and 51 during the last quarter. A better illustration 
perhaps of the improvement which has been brought about is that 
during the three months ended September 30, 1912, there were 
95 accidents of the classes mentioned above, with 10 persons 
killed and 113 injured thereby, while during the six months ended 
September 30, 1913, there were 94 accidents with eight killed and 
103 injured thereby. 

A brief digest of some of the more serious accidents shows a 
very decided improvement on the whole, but there are certain 
classes of accidents where, instead of an improvement, condi- 
tions appear to have grown worse. One illustration of this is 
the arch tube failures. During the year ended June 30, 1912, there 
were 18 arch tube failures which caused injury, with none killed 
and 23 persons injured thereby, and during the year ended June 


30, 1913, there were 20 arch tube failures which caused injury, 


with three killed and 27 injured thereby. 
Investigation shows that of these 20 arch tube failures, 15 were 


"Abstract of paper presented before the Western Railway Club, Decem- 
ber 16. 1913. 


caused by improper application or neglect, one showed evidence 
of both; three were reported to have been defective, and only one 
showed a clear rupture without evidence of improper application, 
neglect or defect in the tube. This proves conclusively that 
with proper attention 80 per cent. of these accidents could have 
been positively prevented. It will, no doubt, be urged that the 
increase in the number of locomotives in service which are 
equipped with arch tubes, may account for the increased number 
of accidents, but as it has been shown that four out of every five 
arch tube failures result from improper application or neglect, 
they can not properly be charged to the increased number of 
tubes in service. 

Tightening washout plugs under pressure is a practice which 
has caused numerous accidents, and a peculiar fact in connection 
with it is that in a majority of such cases this work was being 
done with the boiler foreman or roundhouse foreman present, 
and either directing or performing the work. This class of acci- 
dents is positively preventable, and strict instructions should be 
issued and enforced never to put a wrench on a plug while there 
is pressure on the boiler. 

Another type of accidents which has shown an increase dur- 
ing the past fiscal year is injector steam pipe failures. During 
the year ended June 30, 1912, there were 31 accidents of this 
type which caused injury, in which 38 persons were injured. 
During the year ended June 30, 1913, there were 36 accidents 
of this type which caused injury, in which 47 persons were in- 


Superheater Tube Which Collapsed from the Effects of Improper 
Treatment in Welding 


jured. In 24 cases the failure occurred where the collar was 
brazed on to the pipe and was due cither to defective brazing 
or to the fact that the pipe or the collar was too thin at this 
point. This is a defective condition which could not readily be 
discovered by inspection, but the fact that such failures invari- 
ably occurred at the same point should have led to an investi- 
gation that would have disclosed the cause. In order that this 
condition may be properly remedied at its source, we have di- 
rected the attention of injector manufacturers and locomotive 


14 RAILWAY AGE GAZETTE, MECHANICAL EDITION 


builders to this weak point, and they are at the present time earn- 
estly striving through the efforts of a joint committee with 
which we are co-operating to have adopted a connection that 
will remedy the trouble. 

Another class of accidents in which there has not been an im- 
provement is flue failures. During the year ended June 30, 1912, 
there were 56 failures which caused injury, resulting in one 
killed and 62 injured, and during the year ended June 30, 1913, 
there were 54 failures which caused injury, resulting in one 
killed and 63 injured. More attention should be given to the 
welding, fewer welds should be made, particularly on flues for 
high pressure, more attention should be given to properly test- 
ing welded tubes, and a positive limit should be fixed for scrap- 
ping. 

The question of flue failures, although important of itself, has 
been mentioned principally because it leads up to what to me 
appears to be a more important question that should at once be 
given serious consideration by the mechanical departments of 
the various railroads, and by the department of the government 
with which I am connected, and, that question is, shall super- 
heater tubes be welded? To the men on locomotives, the col- 
lapse or failure of one of these large tubes amounts to about 
the same as a crown sheet failure, because in either case, death 
or serious injury is almost certain. Therefore, if we are to 
have the same number of failures of superheater tubes due to 
welding that we now have with the smaller tubes, the injuries 
resulting therefrom will on account of the size of the tubes 
doubtless be so much more serious that in the interest of safety, 
action will have to be taken possibly even to the extent of pro- 
hibiting welds in such large tubes. 

I am not making a positive statement that welds in super- 
heater tubes will be prohibited, but that it is a matter which is 
being closely watched, and what action may be necessary will 
depend on future developments, because a large percentage of 
such tubes now in service are comparatively new and have never 
been safe ended. Many shops where this work is being done are 
poorly equipped for handling it, adequate tests of welded tubes 
are in many instances not being made, and, as might be expected, 
there is a wide divergency of opinion as to the best method of 
doing such work. That the strength of a weld is practically an 
unknown quantity has been demonstrated times without number, 
and, for this reason it is the generally recognized practice that 
where the highest degree of efficiency and reliability is required, 
welds are prohibited. 

A short time ago the question was brought up by some of the 
railroads as to whether they would be required to remove super- 
heater tubes once in three years in accordance with rule 10 
which provides that "All flues of boilers in service, except as 
otherwise provided, shall be removed at least once every three 
years and a thorough examination shall be made of the entire 
interior of the boiler.” It was urged that their superheater tubes 
should be exempt from that requirement on account of being 
welded in and also because their boilers could be entered, thor- 
oughly cleaned and inspected as required by the rule, without 
removing the superheater tubes. To remove, so far as possible, 
the occasion for welding safe ends on these tubes, as well as for 
the reasons advanced by them, it was decided that: “Unless 
further investigation should prove that it is necessary to do so, 
superheater tubes need not be removed every three years, pro- 
vided the tubes are in good condition and the boiler can be 
thoroughly cleaned and inspected without their removal." 

Another question of considerable importance which has re- 
cently been decided, relates to the removal of brick work in oil- 
burning locomotives, for the purpose of hammer testing staybolts. 
When this question was taken up by some of the carriers, they 
were advised as follows: 

“If staybolts which are behind brick work on oil-burning loco- 
motives, or behind grate bearers, have a telltale hole 3/16 in. in 
diameter through their entire length which is kept open at all 
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times, the removal of the brick work or grate bearers each month 
for the purpose of hammer testing such bolts will not be re- 
quired. This will not, however, relieve from making a thorough 
inspection each time the brick work is removed, nor will it re- 
lieve from removing the brick work for an inspection when 
necessary." 

There still appear to be some requirements of the rules which 
are not fully understood, or, at any rate, are not properly com- 
plied with, to which I desire to direct your attention: One is 
that simply hammer testing staybolts does not by any means 
constitute a complete monthly inspection in accordance with the 
rules. Neither does the fact that a man has hammer tested 
the staybolts of itself place him in possession of all the neces- 
sary information to enable him to properly certify to the inspec- 
tion report, yet we find many instances where the man who tested 
the staybolts certifies to the report when he has gone to some 
other point before the other work shown on the report was done, 
and as a matter of fact he does not know that it was ever done. 
Every item that is shown on the monthly inspection report is a 
part of the inspection and must be performed in accordance with 
the rules; washing the boiler. cleaning gage cocks and water glass 
cocks, testing and repairing injectors, repairing steam leaks, and 
inspecting arch or water bar tubes, which can only be properly 
done when the boiler is washed, are just as much a part of the 
monthly inspection as testing the staybolts and should be per- 
formed at the time the monthly inspection is made, and the man 


Casing of a Safety Valve Which Caused an Explosion. Pipe 
Wrench Marks Show on the Adjusting Screw, Which Is 
Screwed In Too Far 


or men who certify to the inspection report must have knowl- 
edge that such work has been performed. 

There also appears to be some doubt in regard to the proper 
construction of rules 30 and 36, relative to the interval between 
steam gage and safety valve tests. This period is assumed by 
some to be anywhere between 90 and 120 days. This is a mis- 
take. In order that there should be a certain degree of flexibility 
in the rules, they were made to read that this work should be 
done at least once every three months, which means approxi- 
mately 90 days. The proper time to test steam gages and set 
safety valves is each third inspection, and it should be done 
at the time the inspection is made so that it may be properly 
certified to on the inspection report. If the monthly inspections 
are made at the required periods, they will automatically take 
care of the interval between the quarterly inspections. 

Another matter that has not always received the consideration 
that it should is the location of the bottom water glass fitting. 
The opening to the boiler for this fitting should always be above 
the highest point of the crown sheet. The necessity of carefully 
checking the location of water glasses and gage cocks was force- 
fully demonstrated a short time ago when one of our inspectors 
found ten new Mikados which had just been received from the 
builders and placed in service with the lowest reading of the 
water glass just below the highest point of the crown sheet. 
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As a means of reducing the number of plugs to be :emoved 
when boilers are washed, the practice of blanking washout open- 
ings appears to be meeting with considerable favor on some 
roads. I believe the statement that more boiler failures are 
due to poor washing than to any other one cause can be demon- 
strated, and that there is no other way in which the mechanical 
department of any railroad can lay up so much future trouble 
for itself at such a small saving as by slighting the washing 
of boilers. The matter of blanking washout openings will be 
watched as closely as possible, and when sheets begin to show 
indications of distress vigorous action will be taken. 

A summary of the inspection work performed by the Division 
of Locomotive Boiler Inspection during the year ended June 30, 
1913, discloses the following: 


Number of locomotives inspected. o... 90,346 
Number found defective... cc cc cose cnc ccs ens neeseans 54,522 
Number ordered out of service.................e...... 4,676 


The number of locomotives found defective does not indicate 
that these locomotives were found to be in violation of the law, 
but they were found to contain defects which should be reme- 
died before the locomotives were again placed in service. The 
number found in direct violation of the law is represented by 
the number ordered out of service in accordance with Sec. 6 of 
the law, which requires the district inspectors to issue a written 
order holding the locomotive for repairs when one is found that 
does not meet the requirements of the law or rules. No formal 
appeal from the action of any district inspector has been filed 
during the year. This, in view of the vast amount of work per- 
formed and the number of locomotives on which repairs were 
ordered, shows that while the inspectors have been diligent, they 
have also used discretion and good judgment in the enforcement 
of the law. It is believed that it also shows the existence of 
a spirit of co-operation and an earnest effort to comply with the 
requirements of the law on the part of a large majority of rail- 
road officers. 

DISCUSSION 


The interest taken in this paper was manifested by the manner 
in which it was discussed. All important points brought out were 
well received by the members present. Some roads seem to still 
find trouble in obtaining a suitable apparatus for squirting cold 
water, although the Lake Shore is using a device that seems en- 
tirely satisfactory. The steam pipe connection to the injector 
was also carefully considered and thoroughly discussed. The 
members of the club were told that a committee of injector 
manufacturers and railway mechanical men met with William 
Dalton, chief engineer of the American Locomotive Company, 
last June and were carefully considering this question. The re- 
port of their findings will probably be presented before the Mas- 
ter Mechanics’ Association next June. The trouble seems to be 
mainly due to improper brazing at the injector, and a lack of 
bends in the steam pipe to allow for expansion and contraction. 
It is necessary that this connection be carefully watched, as the 
results from a failure are almost always very disastrous. 

The question of safe-ending superheater flues was also con- 
sidered. The Chicago, Burlington & Quincy is welding the safe 
ends on these flues by the oxy-acetylene process and reports very 
good results. Many members expressed the opinion that under 
the water conditions in and around Chicago the superheater 
flues would not last more than one or two years, while others 
contended that those flues welded into the rear tube sheet and 
kept in a clean condition would last three years or more. The 
Lake Shore reported over 200000 miles for superheater tubes 
which were provided with copper ferrules beaded over and 
welded in the tube sheet. That road is also safe-ending these 
tubes with the Bradley hammer with success. 

All were unanimously of the opinion that it was most hazard- 
ous to tighten up washout plugs while the boiler was under 
pressure, and undoubtedly greater precautions will be taken to 
see that this is never done. 
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Concerning the maintenance of arch tubes, it was clearly 
brought out that extreme care must be exerted in keeping them 
clean. One road adopts the method of scrapping them according 
to their weight, which seemed to meet with the approval of Mr. 
McManamy, providing the scrapping weight was conservative 
and that strict adherence was made to the standard. The Lake 
Shore rolls the arch tubes into the boiler heads and cleans them 
with a turbine cleaner at every boiler washing. 

In closing Mr. McManamy, in replying to a remark that 2 in. 
tubes had been welded successfully so many years that there should 
be no reason for not welding the 514 in. flues as successfully, said 
it was the desire of the department of boiler inspection that these 
large flues be welded decidedly better than the 2 in. flues, for a 
failure of one of the large flues would be much more disastrous 
than the failure of the small tube, and the records show that there 
are a number of small tubes failing. He also intimated that the 
future rulings or decisions as to whether any weld should be 
used in superheater flues will be largely governed by the way in 
which they act within the next few years. As the application of 
superheaters to locomotives in large numbers has taken place 
only during the past few years there has not been much necessity 
for safe-ending these large tubes, and one only has been brought 
to the attention of the commission. He stated that while a weld 
as a safe proposition was rather questionable, the burning of the 
metal either side of the weld seemed to cause the greatest num- 
ber of failures. He clearly pointed out that the steam gage and 
safety valve tests should be made at every third inspection, which 
means every 90 days, and that these tests should be made during 
the time of the monthly boiler inspection. 


LOCOMOTIVE DESIGN DURING 1913 


The past year has brought important but not spectacular de- 
velopments in locomotive progress. There has been much con- 
centration on more effective use of fuel through fuel saving de- 
vices and capacity increasing factors and a marked tendency 
toward maximum power per unit of weight has developed. The 
important and helpful tendency toward co-operation on the part 
of engineers of the supply interests should be recognized and is 
being encouraged. š 

In a general way, the progress can be indicated and the present 
situation demonstrated by the following: 

(1) Locomotives of the largest size for the different classes 
of service continue to be built almost exclusively. A beginning 
has been made toward applying the most economical arrange- 
ments and proportions to the lighter locomotives. 

(2) Boiler capacity per pound of metal in the boiler has been 
decidedly increased by the use of larger fireboxes and combus- 
tion chambers, thus giving time for the completion of the gas 
reactions before the flues are reached. Shorter flues, giving a 
higher rate of evaporation per unit of area, are the result in some 
cases. Flues, however, in no case, are shortened from the front 
end and, having the size of firebox and combustion chamber de- 
sired, the flues are made as long as the weight limits will permit. 

(3) Cylinders are increasing in relative size due to the lower 
steam consumption at shorter cut-offs when using superheated 
steam. Stokers are also causing enlarged cylinders because of the 
increase in the maximum boiler capacity. 

(4) Heavier weights are being placed on drivers in connection 
with the lighter weights of reciprocating parts. 

(5) Superheaters and brick arches are almost universally ap- 
plied to new locomotives and are also being installed on many 
older designs. 

(6) Standardization of the parts most frequently requiring re- 
pairs and the use of these parts on new locomotives as far as 
possible, is being more widely practiced. 

In these days of diminishing and disappearing net earnings, 
higher average train loads must be handled. Locomotives are 
now being called on for results which but a few years ago would 
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bave seemed absolutely impossible. The locomotive designers 
are meeting the demand and are producing Atlantic type loco- 
motives which do as much work and haul as large trains as the 
Pacific type did two years ago; consolidations which perform the 
service that demanded Mikados in 1911, and all classes which 
will pull from 10 per cent. to 30 per cent. larger trains on the 
same amount of coal used two or three years ago. At the same 
time, if allowance is made for increases in wages and the in- 
creased cost of material, the cost of repairs per unit of work 
has been actually decreased. 

The general use of the superheater and brick arch is largely 
responsible for this improvement, but the adjusting of all parts 
to the best relationship, one with the other, has been effective in 
continuing the improvement. 

In general the problem has been to obtain the greatest draw- 
bar pull at the highest practical speed for the service with the 
least total weight of locomotive. Sustained drawbar pull de- 
pends mostly on boiler capacity, and in this direction great 
strides are being made. While the ratio of output in steam to 
the weight of the boiler is increasing, still the total weight of the 
boiler also continues to increase. This, in turn, means greater 
weight on the wheels, most of it coming on. the drivers. In 
high or moderate speed service the permissible dead weight on 
drivers is controlled by the hammer blow of the excess weight 
in the counterbalance which is controlled by the weight of the 
reciprocating parts. The weight of these parts is dependent on 
the amount of power delivered by the cylinders, and thus the 
cycle is complete. 

While there has not actually been built this year a locomotive 
which exceeds in total weight the 2-10-10-2 type built by the 
Santa Fe in 1911, which weighs 616,000 lb, or the Virginian 
2-8-8-2 type built by the American Locomotive Company in 1912, 
which weighs 540,000 1b., still the average weight of new locomo- 
tives built continues to increase. Selecting ten typical examples 
of the 2-8-2 type built during the year, the average total weight 
is 293,020 lb. The average for ten Pacific type engines is 273,130 
lb., and for four typical consolidations the average weight is 
246,875 lb.—Railway Age Gazette. 
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RAILWAY ACCIDENTS AND THEIR 
CAUSES 


During the year ending June 30, 1913, a total of 76 train 
accidents were investigated by the Interstate Commerce 
Commission. These accidents comprised 51 collisions and 
25 derailments, and caused the death of 283 persons and 
the injury of 1,880 persons. The collisions investigated were 
responsible for 221 dcaths and 1,174 injuries, and the derail- 
ments caused 62 deaths and 706 injuries. 

The commission again is compelled to note the exceedingly 
large proportion of train accidents due to dereliction of duty 
on the part of employees. Fifty-six of the accidents investi- 
gated during the year, or nearly 74 per cent. of the whole 
number, were directly caused by mistakes of employees. 
These mistakes were of the same nature as those noted by 
the commission in its last annual report, namely, disregard 
of fixed signals; improper flagging; failure to obey train 
orders; improper checking of train register; misunderstanding 
of orders; occupying main track on time of superior train; 
bleck operator allowed train to enter occupied block; des- 
patc*cr gave lap order or used improper form of order; op- 
erator made mistake in copying order; switch left open in 
face of approaching train; excessive speed; failure to identify 
train that was met. 

These errors are exactly the ones which figure in the 
causes of train accidents year after year. Their persistence, 
leading always to the same harrowing results, points in- 
evitably to the truth of one or the other of the following 
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alternatives: Either a great majority of these deplorable 
railroad disasters are unavoidable or there exists a wide- 
spread lack of intelligent and well-directed effort to minimize 
the mistakes of employees in the operation of trains. It is 
not believed that all those accidents which are caused by the 
mistakes of employees are unavoidable. It is quite true that 
man is prone to error, and as long as absolute reliance is 
placed upon the human element in the operation of trains 
accidents are bound to occur, but until it can be shown that 
all reasonable and proper measures have been taken for its 
prevention no accident can be classed as unavoidable. 

All of the mistakes noted above are violations of simple 
rules, which should have been easily understood by men of 
sufficient intelligence to be entrusted with the operation of 
trains. The evidence is that in the main the rules are under- 
stood, but they are habitually violated by employees who are 
charged with responsibility for the safe movement of trains. 
The evidence also is that in many cases operating officers 
are cognizant of this habitual disregard of rules and no proper 
steps are taken to correct the evil. Many operating officers 
seem to proceed upon the theory that their responsibility 
ends with the promulgation of rules, apparently overlooking 
the fact that no matter how inherently good a rule may be, 
it is of no force unless it is obeyed. On very many railroads 
there is little or no system of inspection or supervision of 
the work of train-service employees so far as pertains to 
those matters which vitally affect safety. Employees are not 
examined on the operating rules except at the time of their 
promotion, and only the most perfunctory efforts are made 
to determine their fitness to perform the duties assigned to 
them from time to time. . 

This lack of supervision and inspection with respect to mat- 
ters affecting the safety of trains is unexplainable when the 
careful supervision of all matters directly affecting the 


- revenue of the roads is considered. The auditing and check- 


ing systems used for detecting the dishonesty of employees 
are marvels of ingenuity and careful attention to detail, but 
means of determining whether trains are operated in ac- 
cordance with the requirements of safety and in conformity 
with the rules are almost entirely lacking. Road foremen 
are employed to supervise the work of enginemen and to 
instruct them in their duties, but such supervision and in- 
struction pertain mainly to matters affecting the proper 
working of engines so as to economize in the use of fuel, 
oil and other supplies; instruction on the rules is either 
entirely neglected or made secondary to matters of economy. 
Instruction in the use of the air brake is quite general, but 
this, again, is mainly for the purpose of improving practice 
in the direction of economy by eliminating shocks and break- 
in-twos in the handling of trains, thus reducing the money 
loss caused by damaged equipment and lading. The pre- 
vention of accidents by a strict observance of operating rules 
means not only the saving of human life, but of large sums 
of money as well. It would seem, therefore, that adequate 
inspection and supervision of the work of employees to insure 
safety in operation would be amply justified from the stand- 
point of economy alone. 

In previous reports the commission has recommended 
legislation requiring the standardization of operating rules. 
It is vital to the safe movement of trains that rules should 
be explicit and uniform in character, so that they may be 
easily understood and that there may be no doubt as to their 
application. To this end Federal legislation is necessary. 
Such legislation also should require proper supervision of 
employees, to insure that the rules are obeyed, as well as 
systematic instruction and examinations at stated intervals 
to make certain that no employee is permitted to be in a 
responsible position unless he is thoroughly familiar with 
his duties and competent to perform them.—Annual Report of 
the Interstate Commerce Commission. 


SAND BLAST FOR CLEANING STEEL CARS 


BY J. M. BETTON* 


With the rapid increase in the number of steel cars it became 
necessary to provide means for removing the old paint from 
their surfaces, as well as to prepare them for a new covering. 
The sand blast is generally admitted to be the most efficient 
and economical means of accomplishing this, and special 
structures are needed as adjuncts to the railroad shops to 
enable this work to be done continuously and without inter- 
ference with other work. The two arrangements shown in 
the illustrations were prepared to meet the demand for a 
separate sand blast cleaning shop. 

Each shop is 106 ft. x 38 ft. inside and 25 ft. 6 in. in height, 
giving ample room for sand blasting an 80 ft. steel passenger 
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this at the floor level is a line of standard gage track. On 
each side of the central track is a grating, preferably of 
wrought iron bars 174 in. x 1⁄4 in. with 5 in. spaces, extending 
from end to end and supported by concrete piers, two lines 
of which also support the central track. Along each side of 
the building is a line of 24 in. gage industrial track, the ties 
set in the concrete flooring, each line carrying two or more 
flat cars upon which sand blasts are mounted. There are 
four 36 in. x 36 in. Drucklieb injector sand blasts, each of 
2,000 lbs. capacity and weighing when filled about 2,900 lbs 
Each of these is mounted on a four-wheel flat car of two 
tons capacity with a wooden top, cast steel wheels and roller 
bearings. Each sand blast is provided with 10 ft. of 174 in. 
rubber air hose with couplings, two 25-ft. lengths of 174 in. de- 
livery hose, nozzle holders, 100 steel nozzles, two sand blasters' 
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Cross Section. 


Arrangement of Building and Equipment for Cleaning Steel Cars by Means of a Sand Blast 


coach or two 40 ít. steel box or gondola cars placed on a 
track extending through the building. The building may be 
built of stone, brick, concrete, or with a steel frame covered 
with corrugated iron. The sides and ends are well provided 
with windows, giving ample light, which is very essential 
to obtaining the best results both in quality of work and 
time. These windows are screened on the inside with No. 10 
window netting to stop the fine flying gravel. 

The cleaning shop should be located to leeward of the paint 
shop with respect to the average prevailing winds, to obviate 
any trouble from the distribution of fine dust, and at such a 
distance as to permit of the cleaned car passing to the point 
of painting as quickly as possible. 

One of the illustrations shows a pit 8 ft. in the clear with 
concrete floor extending under the whole building, and over 


*26 Park Place, New York. 
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helmets and the necessary connections for a single line of hose. 
Connection with the air piping is made at convenient points 
along the side walls. Each sand blast may be operated through 
one or two nozzles, as required, enabling four or eight men to 
work at the same time. 

The nozzlemen work from the grating at the level of the 
track and reach the upper parts of the cars by means of light 
ladders, running on an angle iron secured to the grating. 
The bottom of the car may be reached from the pit below. 

The sand falls through the grating to the floor of the pit, 
upon which it is collected by means of wide hand scrapers 
or scoops, such as are used by street cleaners, and brought 
to the sand shaker, into which it is shoveled. The good sand 
is held on the shaker and delivered to the blower, which car- 
ries it up to the sand collector. It then falls through the 
collector to the sand bins, and is spouted into the sand blasts 
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as required. The upper screen of the shaker holds back scale, 
stones, etc, and the dust and fine sand of no value fall to the 
ground and are removed as they accumulate. 

A No. 7 Buffalo blower is used, with 14 in. inlet, and should 
provide 5 oz. pressure at 1,800 r. p. m. It is run by a 10h. p., 
d. c. 230 volt electric motor. 

There are two 14 in. Buffalo sand collectors, with 14 in. 
outlet leading .outside of the building to discharge any dust 
entrained with the sand. The diameter of the shell is 56 
in. and the length 96 in. Two sand bins of riveted steel, 
No. 16 gage, are provided, each 17 ft. long, 3 ft. O in. wide, 
4 ft. O in. deep at the rear and 8 ft. 6 in. deep in front, with 
three 4 in. sand gates. These are supported by the walls and 


from below. The capacity of each bin is 17 tons. The breeches 
pipe connecting the two lines of piping to the blower is pro- 
vided with gates, enabling either side to be used at will. 
This piping is laid below the floor level to avoid the sand 
The blower acts as an auxiliary dust exhaust. 


blast tracks. 


Drier Shaker 
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where there is a tee and a vertical drop pipe with a cap and 1 in- 
drain cock to catch any water condensed in the piping. There 
are risers from this pipe between each window, fitted with a 
114 in. straightway cock and a quick attaching hose coupling. 
Additional storage bins for wet or dry sand may be arranged 
as convenient in the pit. 

The sand blasts work under 30 lbs. air pressure per square: 
inch with 74 in. nozzles, requiring 1,288 cu. ft. of free air per 
minute. The air compressor may be of any type capable of 
delivering 1,300 cu. ft. of free air per minute continuously 
under an even pressure of 30 Ibs. per square inch. It should be 
of about 130 h. p., and may be driven by steam or belt; it should 
never be located in the sand blast shop. 

The air receiver should be of ample capacity to insure a 
steady and even flow of air. The sand used should be good 
hard, sharp, bank or beach sand or gravel, about No. 8 mesh 
(% in. square) and must be thoroughly dried before using. 
It can be used a number of times before becoming too fine 


NU 
ELE 


Cross Sectior. 


$. 


380 


S 


A Simpler Arrangement of Sand Blasting Equipment Which Omits the Pit and Sand Handling Apparatus 


There are located at each end of the'shop above the doors, 
a 48 in. Buffalo disc exhaust fan, operated by a d. c. electric 
motor. Each fan has a capacity of 18,000 cu. ft. of air per 
minute. The cubic contents of the building shown are ap- 
proximately 150,000 cu. ft. and these two fans will change 
the air about every four minutes. By closing the doors and 
opening a window on each side in the middle of the building, 
currents of air will be established from the center to each 
end, drawing off the dust suspended in the air. With open 
doors and windows, and no objection arising from adjacent 
shops, the shop can be ventilated without exhaust fans. 

A sand shaker provided with two sieves and operated by 
either electric motor or compressed air is included. The 
upper sieve is No. 8 mesh, and is provided with handles with 
which it may be removed to throw out stones, scale, old 
paint, etc. The lower sieve is No. 30 mesh and delivers the 
good sand through a suitable trough to the blower. The 
sand drier is located in the pit at any convenient point. The 
drier should have a capacity to dry 10 tons of sand per day. 

A 4 in. air main is laid along each side of the building be- 
low the windows. It drains from each end to the center, 


for effective work, The consumption of sand will be about one 
ton per hour. 

The arrangement shown is designed for operation by one 
foreman, eight nozzlemen and two sand men, for drying and 
screening the sand and refilling sand blasts, a total of 11 men. 

This provides a simple and effective outfit for the quick 
and thorough cleaning of any steel cars. The dimensions of 
the building may be slightly altered and the arrangement of 
the apparatus changed, but it will be found that too much 
room has not been allowed and that the central arrangement 
of the sand handling apparatus will give the best working 
facilities. If additional capacity is needed, an arrangement of 
cleaning tracks, either parallel or radiating, as in a round- 
house, will be found preferable to extending a single track, 
owing to the better facilities for ventilation. 

The other illustration shows a similar arrangement along 
more simple lines, the principal difference being in the omis- 
sion of the pit and the sand handling apparatus. It is esti- 
mated that the necessary labor for operating this shop would 
include one foreman, eight nozzle men and three sand men, a 
total of 12 men when working at full capacity. 


ROLLER BEARINGS ON COACHES 


Standard 70 ft. Coaches and Interurban Cars Show 
Reduced Resistance and 


It is not infrequently necessary to put a second locomotive on 


a heavy passenger train for the purpose of supplying extra power 
for starting and during acceleration, both for station stops and 
for the probable block signal stops or slow downs. Many 
late trains have been caused by the time lost in slow acceleration 
following an unusual number of stops or slow downs from sig- 
nal or other causes. Tests that have been made in the past 
indicate that journal friction becomes a continually more im- 
portant factor of the total resistance as the speed is decreased, 
and the wish has many times been expressed that it might be pos- 
sible to apply anti-friction bearings to heavy passenger cars and 
thus allow the normal reserve capacity of a locomotive of suitable 
size to maintain the schedule under ordinary conditions, to take 
care of the unexpected slow downs. In addition the reduced 


resistance of the train at any speed would be an assistance to. 


the same end. Until a comparatively recent time such a con- 
struction has not seemed feasible. The continual pressure on 
those studying the problem, caused by the increased weight 
and carrying capacity of automobiles, aided by the develop- 


ment of heat treatment of metals and the improved material. 


that can now be obtained, has brought roller bearings to a 


Low Maintenance Cost 


of speeds up to 65 miles an hour. During the first two years' 
service this car ran 175,000 miles and required absolutely no at- 
tention to the bearings except lubrication. "These bearings are 
still in service and are in as satisfactory operating condition as 
when installed nearly eight years ago. 

On the basis of the experience with these equipments, the design 
was further improved and refined, and in July, 1910, roller bear- 
ings were applied to a 25-ton interurban car operated by the 
Lehigh Valley Transit Company between Philadelphia and 
Allentown, Pa. Since that time other similar cars on that line 
have been equipped and sixteen cars with roller bearings are 
now in regular gervice. Six of the heavy, Pullman type cars 
are on high speed schedules and make an average of about 6,000 
miles per car per month and are now running about 85,000 miles 
on three pints of oil. Experience with this equipment indicates 
that inspection once in 15,000 to 20,000 miles will be sufficient. 
The cars weigh about 80,000 Ibs. without passengers. 

Some similar cars on the Philadelphia & Western Electric 
Line have been subject to a comparative test between the roller 
bearing cars and those having plain bearings. These tests 
showed a power consumption of 6.2 kilowatt hours per car mile 


Passenger Coach on the Bangor & Aroostook, Equipped with a Full Set of Roiler Bearings 


degree of perfection that makes them a possibility for gen- 
eral application to freight and passenger cars. As proof of this, 
an example of a 74 ft. coach with a seating capacity of 84 and a 
weight of 91,200 Ibs. which has been in regular service on the 
Bangor & Aroostook for nearly two years, can be cited. During 
this time no faults of any kind have developed in connection with 
the bearing and the riding qualities of the car have been ma- 
terially improved. It has been found that this car starts more 
smoothly, coasts more freely, stops easier, accelerates faster, and 
racks the car and truck less than does the plain bearing. In ad- 
dition the oiling and maintenance costs have been materially 
reduced. 

Before making an application to a full sized standard steam 
railroad coach, a long series of experiments were made on lighter 
rolling stock. In August, 1902, the Standard Roller Bearing 
Company of Philadelphia applied roller bearing journals under a 
single truck street car operated by the Syracuse Rapid Transit 
Company. This car was, of course, very light, but it ran for six 
years without repair or replacement so far as the bearings were 
concerned. During this time it made a mileage of over 250,000 
miles. During the same period other cars of the same type, oper- 
ated on plain bearings, had their bearings renewed ten times at 
a total cost of $20 per wheel. In February, 1906, the same com- 
pany made an application of roller bearings to a Strang gas- 
electric car. This car has a weight of 80,000 Ibs., and is capable 
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for the plain bearing cars and 5.2 kilowatt hours per car mile 
for the roller bearing cars, a saving of approximately 17 per 
cent. A test was also made of the flange wear in the two cases 
and a checking of the shape of the wheel tread and flange by 
taking plaster of paris impressions after 30,000 miles in both 
cases, indicated that the roller bearing equipment reduced the 
amount of flange wear. Casts which will be made at the end of 
the next 30,000 miles service will probably give more positive 
results on this feature. 

Annular ball bearings have been very successful on light weight 
equipment, and at the present time there are 49 storage battery 
streets cars provided with ball bearings in service in New York 
City. Applications have also been made by the Hess-Bright 
Manufacturing Company, Philadelphia, Pa, to a number of 
heavy interurban cars. The first one was made in 1908 on a 40- 
ton electric car on the Atlantic City and Shore Railroad. This 
equipment is still operating satisfactorily, and there is every 
reason to believe that it will eontinue to do so for several years. 
Following that application, others were made, and all have 
given satisfactory results, although ball bearings have not, as yet 
been adopted as standard by any electric railway company, save 
for battery car operation. 

The method of application of ball bearings is the same in all 
cases, namely, that two ball bearings, each a complete unit, are 
used in each box, one inside the pedestal jaw, and one outside. 
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A typical construction is shown 


This rather extensive experience with heavy electric cars has 
developed no feature of disadvantage which would seem to pre- 
vent their use on heavier steam railroad equipment. In addition 
to the original car on the Bangor & Aroostook, two more of the 
same class have recently been fitted. with roller bearings, but 
these three were, up to a recent date, the only steam railroad 


Roller Bearing Journal Box 


cars that have been so equipped. During the past few months, 
a.very heavy all-steel passenger car has been fitted with roller 
bearings, and another similar car with ball bearings. The ex- 
perience with these cars will go a long way to determine the 
future application of these bearings. 

A test was recently made between two trains on the Bangor 
& Aroostook, each consisting of a locomotive, a baggage car and 
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Appearance of a Truck Fitted with Roller Bearings 


two coaches. The locomotive and baggage car were the same in 
both cases but in the first train the two coaches had plain bear- 
ings, and in the second train they were the cars equipped with 
roller bearings. The crew was the same on both trains. The 
run covered a distance of 85 miles, and a round trip was made 


in one of the illustrations. 


VeL. 88, No. 1. 


with the results shown on the accompanying curves. Stops 
were made at each station in both directions. It will be seen 
that the basis of the test was the amount of coal consumed 
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Typical Arrangement of Ball Bearing Car Journal 


by the locomotive. On the up-trip which was almost continuously 
up grade, the train with plain bearings required about 4,900 Ibs. 
of coal, while the one with roller bearings used but slightly over 
3.200 lbs. a saving of 1,700 lbs., or nearly 35 per cent. On the 


return trip, which was mostly down hill, the first train consumed 
somewhat over 2,700 lbs. of coal, and the second 1,950 Ibs., a 


Heavy Interurban Car with Roller Bearings 

saving of 750 lbs., or about 28 per cent. of the fuel. An inspec- 
tion of the curves shows that the greatest saving was made during 
the acceleration and on the heavy grades combined with sharp 
curves. On the level the saving of coal was very small and, in 
fact, for certain short distances the roller bearing train seemed 
to consume more fuel. This is explained by the method of ob- 
taining the amount of coal burned. The shovelfulls put on the 
fire between stations were counted and on some of the short 
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developed and inspection indicates that the bearings are in perfect 
An interesting test was made some time ago to show the ce- 


condition. 
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On the down hill run the reduction in 


coal consumption seemed to be almost continuous during the- 
In addition to the saving of fuel, experience has shown 


January, 1914. 


centage of the whole. 
trip. 
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Car No. 87 on the Bangor & Aroostook which was the first one 
70 
E) 
m 
g 
a 
E 
p 
e 
B 
B 
7 


creased drawbar ‘required to start a car with roller bearings. 
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Form of Roller Bearing Used on the Bangor & Aroostook Coach 
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that these bearings require but about one-half pint of lubricant 


for nearly 5,000 miles of service 
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Comparative Test of Roller and Plain Bearings on the Bangor € Aroostook 
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to be fitted, was made up in a train with a car of the same type 
and weight fitted with platn bearings. The two cars were run a 
few miles to limber them up and the roller bearing car was then 
set on a piece of straight level track and the rails spotted be- 
neath the wheels. It was found that one man could move this car 
in either direction. The other car was then set on the same 
spot mark and nine men could not move it in either direction. 

A section of the bearing used on this car is shown in one of 
the illustrations. This section is typicai of the construction used 
under the heavier class of cars. It consists essentially of a sleeve 
which fits over the journal, a casing which fits in the housing 
or box proper, rolls, rolling between the sleeve and the casing 
and a plain roller thrust bearing carried by a thrust nut, read- 
ily adjustable in the front cover. The outer collar of the M. C. B. 
journal is turned off and the size of the axle is slightly reduced 
to allow the inner sleeve to be slipped over it from the end. The 
sleeve, casing and rolls are made from alloy steel and are heat 
treated, tempered and accurately ground to a uniform diameter. 
It has been found that accuracy of workmanship in this connec- 
tion and the quality of material are of vital importance to the 
success of the bearings. The inner sleeve has a snug fit on the 
axle and is held in place by a key. The sleeve is prevented from 
moving endwise by a self-contained ring on the end of the axle. 
There are 14 134 in. diameter rollers held in a cage. The casing 
has an accurate fit and a bearing in the box proper for its full 
length and circumference. The location of the openings at the 
bottom for the admission of the lubricant will be seen in the 
cross section. The roller bearing for taking the end thrust con- 
sists of two washers or tread rings and a cage in which the roll- 
ers are contained. This bearing is made to form part of the 
thrust nut and is removable with it, thus making the inspection 
of the journal a very simple operation. As there is no part of 
the thrust arrangement that is subject to wear the desired amount 
of lateral movement between the axles and the journals can 
always be maintained at the most economical point. To pre- 
vent leakage of the lubricant through the rear of the box, an 
automatic gland is used which consists of an ordinary V shaped 
gland carrying a felt packing. On top and around this packing 
is a small coil spring with the ends joined. The tension of the 
spring pulls it back firmly against the axle and compensates for 
any wear. The sleeve is carried through the rear cover of the 
box to prevent the spring from forcing the packing out of place 
when the box is removed from the axle. To prevent leakage 
through the adjusting nut in the front cover the threads are made 
long and, as a further guard, a cap is used. 

This box is slightly wider than the standard M. C. B. journal 
box for the same size axle and requires a different pedestal with 
more room between the jaws. In other respects, however, it 
requires no alteration of the truck or its parts. Its appearance 
is shown in the photograph. 

It has been found that roller bearings in steam railroad service 
result in some indirect advantages. One of these is that the 
roller bearing equipment will break more rapidly and smoothly 
than does the standard journal. This seems to be due to the 
fact that when the brakes are applied on roller bearing wheels 
the effort is transmitted directly through the rolls to the truck 
frame without lost motion. When the brakes are applied with a 
plain bearing, however, there is a tendency for the braking ef- 
fort to crowd or roll the axle out of the journal, resulting in a 
longer piston travel and less effect from the brake shoe. This 
eventually has a considerable effect on the amount of air re- 
quired for braking. 


STATE RAILWAY MILEAGE IN QUEENSLAND.— The total length of 
railways included in the Queensland state system on June 30, 
1912, was 4,266 miles, inclusive of the Etheridge Railway (143 
miles), which was built by a private company but is operated by 
the state railway department. The lines are 3 ft. 6 in. gage. 
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LUNCH COUNTER CAR 


The Pennsylvania Railroad has placed in service between New 
York and Philadelphia, on trains which also carry ordinary 
dining cars, an all-steel lunch counter car. It is intended to con- 
tinue the experiment for a sufficient length of time to determine 
just which is more popular with the traveling public. The object 
in building the car was to see if it would permit of serving meals 
to passengers quicker, and thus serve more persons than is pos- 
sible in a dining car. 

The new car is 80 ft. long, and there is a mahogany counter 
extending over half the length of the car, facing which on one 
side are revolving mahogany chairs, secured to the floor. The 
counter is long enough to accommodate 21 people at one time. 
Back of the counter against the wall there are 20 cupboards for 
supplies, in addition to receptacles for crushed ice, drinking wa- 
ter, etc. Shelves for linen and silver occupy the space under 
the counter. Sunk in the counter at the end away from the 


[Interior of Lunch Counter Car on the Pennsylvania 


kitchen is a cigar humidor, and at one end of the car there is 
a wash basin for the use of passengers. 

The pantry and kitchen are at one end of the counter. The 
pantry contains dish racks, cupboard, a sink and a locker. There 
is no necessity for waiters to enter the kitchen. The kitchen 
itself is about 11 ft. long; it contains a range, broilers, steam 
table, ice box, coffee urn, soup receptacle and meat warmer. 


VIOLATIONS OF THE ASH Pan Act.—During the fiscal year end- 
ing June 30, 1913, three cases involving five violations of the 
ash pan act were transmitted by the Interstate Commerce Com- 
mission for prosecution. Defendants confessed judgment dur- 
ing the year as to 10 counts; 1 count was tried in court, result- 
ing in a verdict of defendant. Penalties to the amount of 
$1,200, exclusive of costs, were collected and paid into the treas- 
ury, and additional penalties in the sum of $1,000, exclusive of 
costs previously assessed by the courts, were on July 1, 1913, 
pending payment by defendants. 


DISCUSSION OF STEEL Box CARS 


Papers at the Meeting of the American Society 
of Mechanical Engineers Arouse General Interest 


At the meeting of the Railway Session of the American Society 
«OÍ Mechanical Engineers, December A. George W. Rink, mechani- 
«al engineer, Central Railroad of New Jersey, presented a paper 
on Steel Underframe Box Cars, an extract from which was 
published in the Railway Age Gazette, Mechanical Edition, De- 
cember, 1913, page 657. R. W. Burnett, general master car 
builder of the Canadian Pacific, presented a paper on Steel Frame 
Box Cars, which was abstracted in the Railway Age Gazette, Me- 
chanical Edition, December, 1913, page 651. This paper was 
read by H. H. Vaughan, assistant to vice-president, Canadian 
Pacitic. The papers were discussed by H. H. Vaughan, Cana- 
dian Pacitic; B. D. Lockwood, chief engineer, Pressed Steel Car 
Company; W. F. Kiesel, Jr., assistant mechanical engineer, Penn- 
sylvania Railroad; O. C. Cromwell, mechanical engineer, Balti- 
more & Ohio; E. G. Chenoweth, mechanical engineer, Rock 
Island Lines; W. S. Atwood, chief engineer, Canadian Car & 
Foundry Company, and C. A. Seley, American Flexible Bolt 
Company. Extracts from some of the discussions are given 
below : 


STRESSES IN THE DIFFERENT MEMBERS 


W. F. Kiesel, Jr.—The two papers on box cars form an inter- 
esting study, and will no doubt lead to a closer investigation 
of stresses in car structure, which in turn will tend to keep 
cars off the repair tracks for longer periods of time. It is 
also to be hoped that the recommendations for more uniformity 
in design will be given serious consideration, and that this 
may lead to a uniform design for all roads. 

The tabulations given by Mr. Rink are especially valuable 
and present ready means for analysis and comparison of the 
different types of cars enumerated. It is, of course, realized 
that other conditions of strength must be investigated, and a 
paper embodying such calculations would be entirely too long. 
The assumptions made and the general scheme of calculation 
adopted by Mr. Rink are fair, and permit estimating the rela- 
tive value of each car at a glance. 

There is one feature in the calculations for end strength 
which has not been given especial attention, and that is the 
ratio of stress to strain under end shock. The important point 
to consider is at the bolster. This ratio in the fourteen cars 
enumerated varies between .033 and .118. The high figures 
are due to the great distance between the center line of the 
draw bar and the neutral axis of the sills. The area of the 
center sills at the bolster varies from 19.08 to 36.18 sq. in., 
and the average is 24.75 sq. in. Without using any additional 
metal in the center sills the ratio of stress to strain can readily 
be reduced in many of these cars to the advantage of the 
strength of the car. 

Both Messrs. Burnett and Rink seem to favor the Z-bar 
posts and braces because they are made of rolled material, 
and, as stated by them, can be readily obtained. This does 
not seem to be a good argument, as it is well known that stand- 
ard sections of rolled material cannot always be obtained on 
short notices; in fact, within the past year the steel mills have 
quite frequently reported that certain angles, I beams, etc., 
could not be furnished in less than three or six months, as 
there was no stock on hand and they did not expect to put in 
the rolls for that length of time. 

The railroad members of the association should record their 
preference in regard to the various points brought out in these 
papers, as this will materially help designers in determining 
what is best to do. d 

The following questions seem to be ot importance: 
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First: Is the box car with steel side frames all that it 
should be? It has been argued that the shrinkage of the lining, 
driving of nails in the lining to secure blocking, breakage of 
the tongues and grooves, etc., will cause leakage, necessitating 
constant repairs, and that the car equipped with steel sheath- 
ing and wood lining is closer to the ideal in box car con- 
struction. 

Second: In box cars with outside framing, shall all posts 
and braces be made of rolled steel, or all pressed steel? Ad- 
vocates of pressed steel assert that pressed posts and braces 
are lighter per unit of strength, because they can be formed to 
the required shape; that they can be formed with sufhcient 
surface at the ends for the number of rivets required to de- 
velop their full strength, while Z-bars and other rolled forms 
require gusset plates for this purpose; that they are not likely 
to be damaged by pushpoles, and, if damaged in wrecks, can 
be readily straightened and restored to approximate shape; 
that when absolutely necessary to replace them they can read- 
ily be obtained from the car owner or builder and it will not 
be necessary to wait for any special rolling of material. 

Third: Should not the posts and braces be considered 
strictly as beams supported at top and bottom, in combination 
with straight tension and compression, as members of the side 
truss? Mr. Rink indicates that flattening of pressed posts and 
braces, where they connect with the side sills, has a weakening 
effect, which further indicates that he considers them as canti- 
levers held in vertical position by the side sills and frame braces 
connected thereto. In wooden cars the posts and braces were 
strictly beams, and not cantilevers, as they rested on top of 
the side sills, either directly or on castings with shallow pockets. 
Side sills of box cars have too little resistance against torsion 
to hold the posts and braces vertical; they, therefore, must 
depend on the strength of the side plate and the tying effect 
of the carlines. If, in addition to this, a solidly riveted roof is 
used, the tops of the posts and braces are securely held in 
proper alinement and the stability of the side truss is assured. 

Fourth: Is it not imperative to use diagonal braces in the 
end framing? No argument need be presented here for this, 
as Mr. Rink has already furnished sufficient argument, and we 
know of nothing to show the contrary. 

It should be noted that all of the fourteen cars enumerated 
have so-called box-girder center sills, and that the majority 
of them have a minimum section of about 24 sq. in. With this 
section area, a ratio of stress to strain of 0.6 can be obtained, 
provided proper adjustment is made for relative location of 
the neutral axis of the center sills and the center line of the 
draft gear. It would, therefore, seem that the present designs 
of box cars corroborate the recommendations of the Commit- 
tee on Car Construction of the Master Car Builders’ Asso- 
ciation and that those recommendations are reasonable and con- 
servative. A thorough knowledge of cars by the motive power 
officers of railroad companies will, we hope, lead them to ul- 
timately endorse the M. C. B. recommendations. 


IRON BOX CARS ON B. & O. 


O. C. Cromwell.—The side posts and end posts, side braces 
and end braces, corner posts and door posts, should be brought 
down to a standard. 

The points brought out in Mr. Rink's paper, with reference 
to the height of the floor above the rail, is an important one, 
and it appears to me that there is no good reason why we 
should have a variation of 634 in. in this height. This largely 
effects the height of the truck, and as it is desired to work 
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towards standard and interchangeable truck parts, the height 
of the truck is an important one to bear in mind. 

In 1862 the Baltimore & Ohio Railroad built some iron box 
cars. These cars had wooden underframes, but the body and 
roof were made of iron plates. The body was about 24 ft. 
long, 8 ft. 2 in. wide, and about 6 ft. 6 in. high. The side and 
end plates were 3/16 in. sheets, applied vertically, the sheets 
being about 37 in. wide. The roof sheets were 32 in. wide. 
All sheets were riveted together at the joints. The sides were 
slightly convex to give them stiffness, as was also the roof. 
The end plates were applied perfectly straight. The sides, ends 
and roof were stiffened with 2 in. x 2 in. ribs, of ash. 

The cars proved unsatisfactory, because in the summer time 
they became so excessively heated that they spoiled the mer- 
chandise, and in sudden changes of weather, produced the 
sweating, with damage to lading, and the cars had to be finally 
withdrawn from service, and used for special trade, and were 
ultimately converted into  workmen's storage sheds, tool 
houses, etc. 


LOCAL CONDITIONS AFFECT CAR DESIGN 


E. G. Chenoweth.—There will perhaps come a time when the 
railroads have a standard design of a 30, 40 and 50-ton box car, 
but this in my opinion is yet far off. The general inside di- 
mensions of a house car may be changed in the near future and 
again approved by the American Railway Association, which 
to some railroads only signifies which way the wind blows, as 
we must confess that the present standard is not by any means 
universally followed in purchasing new equipment. The great 
number of special cars which the railroads feel obliged to 
maintain for the shipment of special commodities, naturally has 
a tendency against the adoption of a standard box car. These 
special commodities are sure to change from year to year, and 
when the railroads meet the desires of the manufacturers, it 
generally means a car having some special dimensions, or per- 
haps different capacity from the standard car. 

Before we get a standard box car, it appeals to me that three 
very important items entering into the problem must be solved 
in common with all railroads, viz.: capacity, dimensions and 
design. 

We must consider that the railroad companies are far from 
agreeing on either one of the items as can be seen by reading 
the papers submitted at this meeting as well as checking cars 
in a large freight terminal. 

The design of car is influenced by many local conditions 
as well as often a great many local instructions. It is regretted 
that the merits of a design of a car is too often inversely pro- 
portioned to the final weight of car. I believe that we are 
now about to the minimum limit relative to weight of box 
cars and the tendency is to increase, and not worry so much 
about the extra dead weight hauled, but more consideration 
given to keep car in revenue service more days of its life in- 
stead of standing on repair tracks. 

The design of equipment is not for tomorrow or next year, 
but every part should do its part in prolonging the life of the 
car. In designing we too often leave the stress too close to 
the maximum allowance. This of course, to decrease weight, 
not perhaps making proper allowance for severe treatment or 
conditions which will cause distortion or rupture after in serv- 
ice for years. The deterioration of steel members is also an 
item which should be well considered. 

In all designs of steel underframes consisting of two center 
members, I am convinced from experience, that a cover plate 
should be applied and that any diagonal bracing to side sill 
will not mect the requirements in severe service. 

In the design of the steel frame box car, I am convinced that 
standard structural shapes with web plates need only to be 
used to get a first class car, and all will agree, I think, that in 
maintenance, the structural steel car will cost less. 
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In the design of steel superstructure cars, I am of the opinion 
that the underframe carrying members should be the center- 
sills and that the side sills only be of a proper section to com- 
plete the trussed panels. This will allow the superstructure 
more flexibility to adjust itself to irregularities of track and 
will not have the tendency to derail. A car held rigid so that 
the plane of the sides are always parallel will not properly take 
a curve. Where single sheathing is used the 1/4 in. thickness 
seems to meet the requirements, and I think it should be tongue 
and groove instead of shiplapped. Some are using 134 in., or 
even thicker for end sheathing, but I would rather see the 1% 
in. thickness used on both sides and ends and the extra re- 
inforcement on ends furnished by proper design and locating end 
posts. 

Of all the things which should be made standard, a box car 
side door is one of the most important, and should be the 
easiest standard to obtain and maintain. Yet few railroads 
have cars of different series which have doors interchangeable. 

There are many designers of steel carlines, and while some 
answer the purpose for which they are designed, others are a 
joke. The tendency is to figure a carline for strength at the 
center, forgetting all about section near side plate. One func- 
tion of the carline is to keep the side plates from going out 
as well as coming in, and therefore, it should not be designed 
to support the roof only. 

I am of the opinion, that if need be, we should sacrifice head 
room to get carlines nearly straight on the bottom edge which 
will act as a tie rod in tension and be in best of shape to with- 
stand compression. 

The draft gear and application of same to car is the most 
important detail of any car, and this fact is appreciated by all 
railroad men; yet, what great diversity of opinion among them 
as to what is best. Many are holding to a spring gear, while 
others, claim that the friction gear is best. Does the good ob- 
tained from the use of friction gear warrant the extra expense? 

We should have a minimum allowable area for draft sills 
and this should be effective area as well balanced about the line 
of draft. I have often wished that the standard draw bar height 
was increased at least 1 in, which would allow a better ap- 
plication of the high capacity draft gears. 


VENTILATED ALL-STEEL CARS 


C. A. Seley.—About fifteen years ago three factors influenced 
some progressive railroads to the larger introduction of steel 
in frame work of freight cars; increased capacities, greater 
structural strength to withstand operating stresses, and the 
approaching equalization of costs of steel and car lumber, par- 
ticularly for framing. 

For new cars, I believe there is now no good argument as 
against steel for the complete framing, so combined that the 
sides will assist in carrying the load. The question then arises 
as to how far to go with the use of steel for such parts of 
the car as merely contain or shelter the load. Manifestly, floors 
must continue to be made of wood to enable blocking of the 
lading. Aside from this, there are many predictions of all 
steel box cars. In my opinion, this will be the ultimate con- 
struction, but doubtless slow in general adoption account of 
the still favorable balance in favor of the cost of wood for 
lining and sheathing, and in combination with steel plate for 
roofing—whether of the so-called outside or inside type. 

When the all-steel box car does come, it will have to be ar- 
ranged with ventilation features to prevent damage to lading 
from sweating and from accumulation of excessive heat which 
may unfavorably affect many high grade commodities if shut 


~un in a steel box without such ventilation. 


Both^writers have discussed the advisability of the "standard" 
car. I doubt Vei much if this idea will ever be consummated, 
even to the extent of ¿Re standard material idea advanced by 
Mr. Burnett. The difficulty in the way is the human element. 
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If we all thought alike we would all wear blue suits and red 
ties. The M. C. B. Association has standardized the parts es- 
sential to interchange, and under this head may be listed coup- 
lers, air hose, wheels, axles, journal boxes and contained parts, 
brake shoes and brake gear parts. The government has stand- 
ardized safety appliances. 

This all sounds fine, and to the uninitiated would seem to 
settle most of the difficulties in car repairs, but we all know that 
very few of the M. C. B. standards are really standard in exact 
detail, and the Interstate Commerce Commission safety appli- 
ances necessarily give considerable range of dimensions and ap- 
plications within which their requirements may be fulfilled. 

It is difficult for one not in railroad service to appreciate the 
whole problem, and particularly the influence of interchange 
requirements. A railroad may be of low gradient, equipped with 
light power, and have a class of traffic that would ordinarily 
keep their cars on their own line, and the cars which would most 
economically fulfill all requirements for such a line and service 
can be readily imagined. In interchange, however, these cars 
might be required to go anywhere from coast to coast, in all 
kinds of tonnage trains, through hump yard trials and other 
tribulations never experienced on the parent road. 

. A railroad car designer can never afford to worship standards 
in view of the rapid evolution in transportation. 
STANDARD CAR IMPROBABLE 

H H. Vaughan.—I do not believe that we are ever going to 
adopt one standard tvpe of car or one standard design of car 
and build it indefinitely. There are sure to be improvements 
and alterations that the different roads think it desirable to make, 
and if we had a standard car tomorrow the next order that was 
let would have a few changes from it, and if we use standard 
material and material that can be obtained without difficulty, and 
keep to certain standards on the parts that both Mr. Rink and 
Mr. Burnett have mentioned, I think that we are going as far as 
we can go in the direction of a standard car. 

I quite agree that the draft castings, arch bars, bolsters and 
some of the other parts should be standardized to a greater ex- 
tent than at present. It does seem absurd that the slight vari- 
ations made in these parts should necessitate their being obtained 
from the car owners, when repairs are to be made on foreign 
lines, and that serious delays should ensue on account of these 
parts not being available. 

Some of the features of the underframe design of the C. P. R. 
car were not altogether a question of engineering, but were 
largely governed by a feeling I had that if you make a thing 
plenty strong enough vou never lighten it, and that if you will 
get a new design a little fine and then strengthen it, in the weak 
points, you will finish up with a considerably lighter design than 
if you started out with some arbitrary figures and made every- 
thing plenty strong enough to start with. 

In designing a car you have got to figure the service the car 
is generally going to run in, not the service it may run in. We 
figured that 60 per cent. to 75 per cent. of the service to which 
the box cars are put, both in Canada and in the United States, is 
service in which this type of underframe will stand up perfectly 
satisfactorily. I feel that that assumption is justified by the re- 
sults we have had with this type of car. If there was any de- 
cided weakness in this type we certainly have found it out in 
five years. 

The fact that we have had 14 or 15 cars destroyed on foreign 
lines indicates that, while the construction may not be as strong 
as would be desirable for some service, it is strong enough for 
‘the average service in which the cars are used. I do not believe 
today that it is a good commercial proposition to put weight on 
to a car for occasional service. 
know, had a single car that has shown vertical weakness in 
the center sills; “The omission of that cover plate -has- intro- 
duced a certain amount of longitudinal weakness through the 
center, as well as buckling sidewise, but in no case buckling ver- 


We have never, as far as I. 
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tically. We expected that the floor would be sufficiently stiff 
to prevent any lateral buckling of the center sill, and we have 
had some floors that were so loose that I do not think they 
have acted that way, if the car has been permitted to buckle. 
lhe center sills and the side sills have ample strength to hold 
up the corners of the cars under general conditions, and the 
carving of 500 lb. weight there, and 500 Ib. in the cover plate, 
and a few hundred pounds here, and a few hundred pounds 
there, is what has made that car the light car that it is as regards 
its weight. We have a car weighing 36,500 Ibs. and carrying 40 
tons, and which can be loaded to 93,000 Ib., before exceeding the 
permissible loading on the axle. 

I want to call attention to one point of view, and that is the 
advantage of reduced weight on net earnings, and not on the 
cost per ton mile. Taking the figures for the Canadian Pacific 
in 1913. We carry 2234 tons per loaded car mile, and our per- 
centage of light car mileage was 28.5 per cent. of the loaded car 
mileage. That gives an average load of 16.8 tons per car mile 
total. The average weight of light car is about 18 tons, giving 
an average weight of loaded car of 34.8 tons. Supposing that 
the car weighed one ton more. Then there would be an in- 
crease of the ton mileage of 2.85 per cent, or if you were for- 
mally operating on a ratio of 70 per cent, under this changed 
condition of weight, you would be operating on a ratio of 72 
per cent. The net tons would go down from 30 per cent to 28 
per cent, which is a difference of 6 per cent; in other words, 
while you have only changed 2 per cent in your cost of trans- 
portation, you have changed about 6 per cent in your net earn- 
ings, and net earnings are what we are after. 

I think the question of weight is something which must be 
looked after carefully in car design; we must not design cars 
that are cheap to keep up altogether, and cars which will not 
need repairs, but try to design a car that is most economical for 
the railroad company to handle its traffic. It may cost $5.00 or 
$10 a car more a year to keep up. but it will save two or three 
times that in the weight you are hauling about uselessly. 

In reference to vertical or horizontal sheathing, I agree with 
Mr. Rink. Mr. Burnett stated that there were a number of cars 
which were quite open. We have had a lot of cars which have 
shrunk to an extent to cause us a great deal of anxiety, but we 
have had singularly few cases of damage claims on account of 
it. These planks are all ship-lapped, and even when looking at 
a car you would think you could see through the openings. It is 
rare, however, for us to get any complaint. As Mr. Burnett says, 
it is not difficult to tighten them, and the only reason we have. 
not tightened them is because we have not had sufficient com- 
plaints to justify our taking the cars out of service and doing 
the work. The vertical sheathing would be, possibly, a prefer- 
able arrangement if you could accompany it with an economical 
and convenient design of side framing. This is a difficult thing 
to do—the truss form of side framing naturally lends itself to 
horizontal sheathing. If you go to vertical sheathing, you will 
have to introduce horizontal members to take care of the fasten- 
ings. The distance from the top plate to the sill is too great to. 
permit side sheathing to get any support if placed vertically. 

I would be very glad, while we are here, to hear any discus- 
sion from the members present on the roof question. The fight 
seems to be one between the three different types of roof which 
Mr. Rink describes. The road I am with has been an advocate 
of the inside metal roof so long, that while we are experiment- 
ing with the all metal roof, we are rather wondering why we 
are doing it. I know that quite a number of our members here 
have used extensively the all metal roof, and we would be very 
much interested to know what results are obtained from that 


style of roof in comparison with the older type. 


RAILWAY CONSTRUCTION IN ITALIAN TripoLtt.—Nearly. 60 km. 
of railways are said to have been built in Tripoli since the war 
of the Italians against the Turks. 
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STEEL TRUCKS FOR PASSENGER SERVICE center of the car there is a better opportunity to install the 


axle light apparatus. 

The Canadian Pacific has in use a type of four and six-wheel The side beams are formed of two 8 in. channels, with their 
steel truck for passenger train cars that was designed by the flanges toward each other. They are riveted together with spac- 
general master car builder, R. W. Burnett, and which has ing blocks between so that they present a smooth surface on the 
proven to be very efficient. The general appearance of the two Outside. The two beams thus formed are tied together by Z bar 
trucks is clearly shown by the illustrations from photographs,  transoms and straight gusset plates extending all of the way 
across the truck at both the top and bottom of the channels. 
At the pedestals the lower flanges of the channels are cut away 
to admit the equalizers and are, at the same time, stiffened by 
the pedestal plates. These are made of flat plates which are first 
punched approximately to shape, and then milled to the exact 
size. In designing the truck, it was expected that these pedes- 


Z 
~at AN 
—À 
[Ra e — 


Ga? 
Sk see ÓN Dr E 


Four-Wheel All-Steel Passenger Truck 


while the details of the construction of the six wheel truck is 
illustrated by the line engraving. 

There are a number of points about the truck that at once at- 
tract attention. First is the smooth straight line external ap- 


End View Showing the Brake Beam Adjuster and the Absence of 
the End Piece 


tals would bend in case of a derailment, but that they could 
easily be bent back again into shape. Experience, however, has 
shown that whenever a derailment has occurred the pedestals 
have not been distorted and it has been possible to carry the 
car body to the shops on its own trucks. 
For wearing strips, chilled cast iron liners are riveted to the 
Six-Wheel All-Steel Passenger Truck jaws, and these have shown wearing qualities superior to any- 
thing else that has been tried. Neither liner nor box has yet 
pearance with the omission of the usual end pieces. The ab- shown any appreciable wear and the indications are that both 
sence of the end pieces gives a better clearance for the car steps will run indefinitely. At the bottom, the jaws are tied together 
and allows a better opportunity not only to strengthen the draft by a short pedestal tie bar held in place by a pin, fitted with 
rigging but to inspect and maintain it. On the end toward the  cotters and without bolts or nuts. To remove a pair of wheels, 


Another View of the Canadian Pacific All-Steel Six- Wheel Truck for Passenger Equipment 
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all that is required is to take out two cotters for each pair of 
wheels, pull out the pins and lift the frame. 

The absence of the end pieces necessitated the use of inside 
hung brake beams, and these are installed without any retract- 
ing springs, but with a special brake beam adjuster. This is 
very clearly shown in the enlarged end view of the six-wheel 
truck. It consists of a hanger carried by arms riveted to the 
transom. Into the bottom of this hanger is screwed the carrier 
that supports the truss of the brake beam. No check nut or 
cotter is required to hold it in place, as it cannot turn and the 
adjustment is effected by removing the pin from the brake 
beam, screwing the carrier to the proper position and replacing 
it in the beam. 

Bolts and nuts are avoided and one of the arrangements for 
doing this is to be found in the bracket for the spring plank 
hangers. It will be seen that these are on top of the gusset 
plates. They are simple castings with a seat for the hanger 
pin. This pin is held in place by a wall over the hole at one 
end and a cotter pin put across the hole at the other end. To 
remove the pin, a hole is left in the wall, through which a drift 
can be pushed or driven. 

In spite of the substantial appearance and actual strength of 
these trucks they are lighter than the composite truck which 
they replace. 


INTERSTATE COMMERCE COMMISSION 
AND STEEL CARS 


In its last annual report the commission noted that the 
railroads were making progress in the substitution of steel 
and steel underframe passenger cars for those of wooden 
"construction. The superiority of these modern cars over 
the old style wooden cars has been amply demonstrated by 
their performance in both collisions and derailments, and to 
insure that all carriers make proper efforts to procure these 
modern cars legislation should be enacted prohibiting the use 
of wooden cars in high speed through train service after a 
certain date. Reasonable time should be given the carriers 
for compliance with the provisions of any law of this kind, 
and its application in the first instance should be confined 
to important high-speed trains. There are a great number 
of wooden cars now in service, and the carriers should be 
permitted to make use of these cars on branch lines and in 
local service until they can be replaced by steel equipment, 
but the law should provide that all new cars constructed 
after a certain date should be made either entirely of steel or of 
steel underframe construction of an approved design.—From 
the twenty-seventh annual report of the Interstate Commerce 
Commission. 


SARATOGA AND SCHENECTADY RAILROAD.—The locomotive en- 
gine commenced its regular trips on this road on Wednesday 
the 28th ult.; on which occasion a party of gentlemen from this 
village and Ballston Spa, were politely invited by John B. 
Lasala, Esq., one of the directors and a principal stockholder, 
to join in the festivities of the occasion. They repaired to 
Schenectady in a railroad barouche, where they were joined by 
two of the directors. The engine left that place a little before 
12 and reached this village, drawing a train of 12 or 14 carriages 
and wagons, in one hour and twenty minutes. The travel is 
continually augmenting, and it is a source of no small pleasure, 
that the various estimates of income heretofore given are likely 
to be more than realized. Though not immediately connected 
with the work, we cannot but feel a deep and lively interest in 
its prosperity, and in everything pertaining to the welfare of 
its stockholders. Another engine, we understand, will be placed 
on the road in a short time.—(Saratoga Sentinel.) From the 
American Railroad Journal, June 7, 1834. 
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CONVERTIBLE BOX AND STOCK CAR 


On a number of roads serving the stock growing districts there 
are certain times of the year when stock cars are required in 
large numbers, and in order to supply the demand it is usually 
necessary to operate many trains of empty stock cars, while at 
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Car Ready for Shipping Stock 


the same time loaded box cars carrying general merchandise are 
moved in the same direction and frequently are returned empty 
to the originating point. For a number of years E. D. Levy, as- 
sistant general manager of the Frisco lines, has been endeavor- 


Car Ready for Shipping Merchandise 


ing to decrease this cross hauling of empty cars. Attempts were 
made to use the stock cars for carrying general merchandise, 
the roof and sides being covered with tar paper for this tem- 
porary use. This, however, was unsatisfactory on account of 
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the construction of the cars, and only a small percentage of that more readily permits of its conversion. With these excep- 
them could be used in this way. tions the car is essentially identical with the new Frisco box 
In order to obtain a stock car that could be more readily con- car, described in the October, 1913, number of the Railway Age 
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Side Door. 


Doors Used on the Frisco Car 


verted to a box car, a new car was designed by Mr. Levy as Gazette, Mechanical Edition, page 555. There is also a further 
-shown in the accompanying illustration. This car is simply a difference in that the Chicago-Cleveland Car Roofing Company's 
¿box car provided with slats, and has a special design of floor type B Improved Winslow roof, with angle steel carlines and 
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X brace, is used on this car instead of the outside metal roof. 

The car is designed for a capacity of 80,000 Ibs., and has the 
outside steel frame superstructure. The arrangement of the side 
framing is clearly shown in the illustration. The solid siding 
extends to a point about 5 ft. 3 in. from the floor. The slatting 
is 114 in. thick and 5/4 in. wide, and is fastened to the posts and 
braces by 1⁄4 in. carriage bolts. The opening between the slats 
is 134 in. The end construction is the same as that for the box 
cars. It will be noticed in the section through the side sill that 
the floor of the car is 74 in. above the bottom of the lowest slat, 
and an opening of 74 in. is made between the floor and the car 
siding This is to permit drainage of the car when used as a 
stock car, and also to allow the tar paper to be extended below 
the floor when converting to a box car, so as to insure positive 
drainage from the sides in wet weather. Two strips of tar 
paper are used on the inside of the car to cover all the openings 
between the slats, and are lapped so that the moisture cannot 
work through to the inside of the car. The tar paper is held in 
place by laths, used as cleats, nailed to the slats. The slats in 
the door are Y in. thinner than the edges of the door, in order 
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of 1,000 cars, the saving in interest, maintenance and deprecia- 
tion on which would amount to about $170.000. Therefore the 
total net saving would be in the neighborhood of $205,000, or 
$102.50 per car per year. While this car might be used both 
as a box and stock car, a road would not be warranted in 
replacing all its stock cars with this type of car, but a careful 
analysis of the empty cross hauling would clearly show what 
percentage could be used to good advantage. 

These cars were built in the company's shops and the selling 
rights have been granted the Chicago-Cleveland Car Roofing 
Company, Chicago, for the convertible features, a patent for 
which has been applied for by Mr. Levy. 

The general dimensions of the car are as follows: 


Inside -length in eese CORE AER PER AAA a 40 ft. 
Length between end sills................................... 40 ft. 11 in. 
Length over running boarde..,. so... 42 ft. 1 im. 
Length over striking castings, enn 42 ft. M in. 
Center to center of bolsters, cc cece et eee eer nnn 31 ft. 
Width. inside add s ODER T BV V na dca eos AUG COR Sua EEN 8 ft. 
Height from top of floor to under side of carlne, 8 ft. 
Height from rail to top of floor............................. 4 ft. 1X4 in. 


The Frisco Car May Be Used Elther as a Box or a Stock Car 


to permit the tar paper being applied without interfering with 
the action of the door. 

The double roofing has been found to be cooler by an average 
difference of about 4 deg. than the single or outside roof through- 
out the very hot weather, and this feature is of advantage in 
stock cars, especially when carrying hogs. 

With a design of this kind, the total number of cars used in 
the stock growing territory may be materially reduced, since box 
cars running out of the stock market may be used to carry gen- 
eral merchandise and freight moving in packages, bales, boxes, 
barrels or other containers which are being sent into these dis- 
tricts. On the return trip the temporary sheathing may be re- 
moved and the cars loaded with stock. In this way it has been 
estimated that about 2,000 such cars would do the work of 3,000 
straight box or stock cars on the Frisco Lines. It was esti- 
mated that these 2,000 convertible cars would save about $162,- 
000 in transportation costs, due to the hauling of empty cars. 
To be conservative, however, the actual saving is considered 
only one-half of the theoretical saving, or $81,000; this provides 
for cases where it would not be possible to use some of the 
cars on the return trip. The cost of converting one of these 
cars is about $200, which it is estimated would amount to 
$46,000 on the 2,000 cars for one year, which would make a net 
operating saving of $35,000. Since these 2,000 cars would re- 
place 3,000 straight box or stock cars there would be a saving 


Height from rail to eaves.................................. 12 ft. 554 in. 
Width of side door opening in clcar............................... 6 ft. 
Height of side door opening in clear., eee 7 ft. 654 in. 
Truck: wheel bases cols ee p A ce ae Aa e 5 ft. 6 in. 


INTERNAL ComBUsTION Locomotives.—The internal combustion 
locomotive as a factor in main line locomotive practice has now 
passed the proposal stage, and a number of interesting designs 
are available for consideration, though as yet practical realiza- 
tion is confined to a very few specific instances. According to 
the Railway News a design recently made public includes two 
internal combustion engines, each driving an axle through 
clutches, arranged one at the front and one at the rear end 
symmetrically to a vertical plane through the center of the 
locomotive. The axes of the engine cylinders converge upwards 
towards the central vertical plane, and the driver's stand and 
water tank are arranged in the center. The cooling water for the 
engines is circulated by pumps through coolers arranged one 
at each end of the locomotive. Each engine is clutched to its 
axle by a pneumatically operated clutch. The arrangement, 
therefore, produces a 2-10-2 design, with cooler and diagonal 
engine at each end and driver's cab in the center, the respective 
engine shaíts being between the leading—or trailing axle, and 
the driving axle next thereto, gearing transmitting power to the 
five driving axles, which are actuated through the pneumatic 
clutches mentioned.— The Engineer. 
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NOTES ON APPRENTICE INSTRUCTION 


By H. E. BLACKBURN 
Instructor of Apprentices, Erie Railroad, Dunmore, Pa. 


Shop education in connection with the apprenticeship system 
has been adopted by the majority of railroad companies. Each 
company has organized it according to its needs, and today some 
companies have systems as carefully graded as any technical 
school course. 

Sixty years ago, when setting a slide valve on a locomotive 
was considered almost a trick in magic, some parent who had 
boys to spare would select the one he liked the least and drive 
him off to a magistrate, who in turn would bind the boy over 


PRACTICE | 


Parents blame the schools for not educating their children so 
that they can earn a living, but for every hundred bovs entering 
the primary grades 55 leave before they reach the last grammar 
grade, and only four out of the hundred graduate; in other 
words more than one-half of the children leave school before 
they receive enough education to work common fractions. 
Large numbers of boys flounder about trying to do something 
for which they are not fitted, in many cases just because the 
parents do not wish to have them soil their hands. False pride 
has made more low grade doctors and lawyers out of material 
that nature intended for mechanics, than any other one cause. 

We should not lose sight of the fact that the bulk of the 
American people are wage earners and that there will be more 
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Erle Rallroad Apprentice School at Dunmore, Pa. 


to some machine shop owner. The master promised to teach 
the boy the trade, supply him with board and clothes for the 
next seven years, and for all this he was to give the boy's 
parents the magnificent sum of $5 a year. 

Today the railroad companies are making diligent search for 
apprentices and they are offering as an inducement íree in- 
struction in their schools, with a three years' course in the shop 
and more pay in 30 days than the boy of old received in 365 
days. And all this with the entire elimination of petty re- 
strictions. 

Today's greatest problem in the labor world is to find skilled 
help, or the material from which skilled help can be developed. 


3l 


and more of them needed. Upon the wage earners falls the 
task of educating their children so that they may fill these places, 
and what is most needed is a good grounding in plain reading, 
writing and arithmetic. While it is true that many children 
have to leave school early, it is also true that many of them 
wish to. 

A western railroad apprentice educator asks why a railroad 
should be asked to educate its help when the people pay taxes 
to have it done at school. In general the schools do not even 
aim to find out what the child is capable of doing so that he 
may intelligently approach his life work. 

A great problem in apprentice school work is to. secure a man 


32 RAILWAY 


as an instructor who understands what is actually going on in 
the shops and can impart this knowledge to the boys. It re- 
quires a good judge of human nature to pick out the right boy 
for a trade, and the use of tact to keep him on the pay roll. 
Nagging or unreasonable instructors never succeed with boys 
who are worth while. 

It 1s poor practice to forget all about the boys during the 
evenings, for this is really the best time to recruit material so 
as to fill up the ranks of graduating apprentices. If a teacher 
waits and takes what comes along he will generally be dis- 
appointed. The place to find boys of the right caliber is in the 
night schools and Y. M. C. A. classes, or about the libraries. 
The teachers of the industrial art schools are always willing to 
unload their surplus graduates on the shop schools, and unless 
the instructor chooses carefully in such cases he is likely to lose 
his reputation as a vocational guide. 

Apprentice boys must be taught to think and act for them- 
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is good practice to detail him as an assistant instructor in order 
to show the next boy in line how the work is done. As a 
teacher, the boy gains valuable experience and his ability is 
tested. The apprentice under this system gains confidence in 
himself and his ability is often recognized long before his ap- 
prenticeship is finished, so that he is guaranteed steady employ- 
ment on some work that will in time lead to a foremanship if 
he continues to improve. 


TUNNELING THE ENGLISH  CHaANNEL.—Baron  d'Erlanger, 
chairman of the Channel Tunnel Company, lecturing recently in 
London, on the construction of the channel tunnel, said the line 
of the proposed tunnel would be from behind the forts at Dover. 
dipping down under the Channel to a maximum depth of 100 
yards and then rising gradually to the French shore. Beneath 
the main tunnels, in which ultimately the trains would run, would 
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e Charts, Models and Tools in the Erie Apprentice School at Dunmore, Pa. 


selves. The most successful way of accomplishing this is by 
the use of charts and models of the work. These greatly in- 
crease the boys' interest and help them to remember, as pictures 
of them become registered in their minds. Modern shop edu- 
cation should include both practice and theory. For his prac- 
tical experience the boy should work in the shop on a regular 
machine, or at the bench. His product should be examined by 
the foreman and the instructor, and he should be advanced in 
the work according to his ability as a mechanic regardless of 
the time he has served at the trade. The theoretical work 
should be most carefully studied and should consist principally of 
mechanical drawing and shop mathematics. When a boy is 
about to leave a machine on which ke hes become proficient it 


be a small drainage gallery, and it would be by using this gallery 
for a small line of railway that the 1,200 workmen would be 
conveyed to the scene of operations every morning and the 
debris brought out. Sir Francis Fox, engineer of the company, 
said he had spent the best part of forty years of his life tunnel- 
ing under water and through mountains and under the streets 
of London, and had had far greater difficulties to contend with 
than they expected to encounter in tunneling the channel. For 
example, they would have no scalding water or hot rocks to deal 
with, as in the case of the Simplon Tunnel; nor would they ex- 
perience the difficulty they had in driving a tunnel under the 
Mersey from 1880-86. Difficulties and risks were today reduced 
to a minimum.— The Engineer. 


AN EFFICIENT WHEEL SHOP 


The Methods and Equipment Employed in Car 
Wheel Repairs and Renewals on the Soo Line 


BY B. N. LEWIS 
Assistant Foreman, Shoreham Shops, Minneapolis, Minn. 


The wheel shop of the Minneapolis, St. Paul & Sault Ste. 
Marie, at Minneapolis, is a good example of what may be ac- 
complished, in laying out a shop, by making a careful study 
When the space first allotted to this 


of the work to be done. 


Fig. 1—Piatform for Storing Mounted Wheels 


work had been outgrown a new shop was planned and built 
by the local forces, and, while there have been a few changes in 
the locations of the different machines, the shop has proved to 
be efficient from the start. With the present equipment it has 
a capacity of 2,000 pairs of wheels a month. Under average 
conditions, however, the shop has an output of 1,500 pairs of 
wheels, with 18 men working 25 days of 9 hours each, at an 


Fig. 2—Balanced Doors for Mounted Wheels 


average cost of 84 cents per pair of wheels. This includes the 
turning or re-tiring of about 210 steel tired wheels, dismounting 
all scrapped wheels, handling all new and scrap material, load- 
ing and unloading all wheels, checking, accounting, etc. 

The shop has a depressed spur track on each side with a 40- 
ft. platform on the south side, and a 50-ft. platform on the 
north side. Both platforms are level with the car floor. The 
40-ft. platform is used for storing unfitted wheels, axles, tires, 
etc. The floor of this platform is made of old car sills and is 


of sufficient length to accommodate six cars at one time. The 
50 ft. side is equipped with tracks for storing the mounted 
wheels. The wheels are also received on this side from the 
road, the cars being unloaded by means of a 5-ton Gantry 
crane, as shown in Fig. 1. It will be noticed that a special hook 
is provided that will lift four pairs of wheels at a time just 
as they are located on the car. 

As the-worn wheels are taken from the car they are placed on 


Fig. 3—Dismounting Press Showing Scrapped Wheel 


Ready for 
Lifting 


a transverse track entering the building at the east end, and are 
passed through a swinging door, shown in Fig. 2. There are 
two such doors used in the shop, the other being at the west 
end on the same side where the finished wheels are run out of 
the shop. These doors are made of wood covered with sheet 


Fig. 4—Another View of the Dismounting Press Showing Alr 
Cylinder and Grab Hook 


iron and swing on a pivot near the top. Weather strips are 
provided on all four sides. They are easily operated by simply 
pushing the wheels through them. They will allow very little 
cold air to enter the shop, and are an excellent arrangement, 
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Loth from the standpoint of time and of keeping the shop warm 
in winter. 

After the wheels have been pushed through the swinging door 
they continue across the shop, the track having a slight descend- 
ing grade to the dismounting press shown in Figs. 3 and 4. 
This press is arranged to be operated by one man and has 
many unique features. 
being set flush with the floor for 33 in. wheels, and may be re- 


2 Top Cut Out Cock 
for Release 


The Stop, and the Lever FC 
open and close top a. 
bottom Cut Out Cocks 


% Cap P 

Top Rail CONO S I 

of Press El c ! 

Soring Plate L7 

‘ aL For Supply 
Elevator same design 

as Chute 
rt 249 T-lron rivefed 6 Air Cylinder 


to F/evafor- Length fo svif 


Section A-8. 
Fig. 5—Hoist for Lifting the Scrapped Wheels 


placed by others of different heights to facilitate the handling of 
wheels of different diameters, the purpose being to have the 
axle in line with the jaws of the press. The top of the platform 
is covered with an iron plate. 

When a wheel that is to be scrapped has been removed from 
the axle it is rolled down a short incline back of the machine 
to an air lift, a drawing of which is shown in Fig. 5. The wheel 
is then raised and placed on a chute which passes through the 
side of the building down to the south platform where the 


Fig. 6—Chute for Passing Scrapped Wheels out of the Shop 


wheel is either stored or rolled to an awaiting car; the chute 
is shown in Figs. 6 and 7. The wheels that are not to be 
scrapped are kept in the shop to be mated and re-applied. 
After one wheel is removed, the other wheel with the axle 
is pulled out of the press jaw a certain fixed distance, as shown 
in Fig. 3. by a grab hook operated by an air cylinder, the ar- 
rangement being shown more clearly in Fig. 4; a detail drawing 
of the grab hook is given in Fig. 8 The wheel outside of the 
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The platform in front of it is removable, 
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jaw is placed on a small carriage to facilitate this operation and 
the axle is supported by a swivel hook provided with a roller; 
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Fig. 9—Swivei Hook for Disir ounting Press 


this hook is shown in Figs. 3 and 4, ard in detail in Fig. 9. The 
wheel is then rolled around, as indicated in Fig. 4, and placed 
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on the press so that it too may be removed. The axle is then are grouped for size and placed in piles, one axle high, as shown 
removed and placed in the proper pile, for inspection. With in Fig. 11, for the convenience of the wheel borer. When the 
this equipment one man can easily strip 11 pairs of 33 in. cast wheels have been fitted to them they are taken to the mounting 
press shown in the background of Fig. 11, by a mono-rail crane. 
They are then lifted by an air hoist on a jib crane and fitted to 


Secure to Ram Head with 


Fig. 10—Swivel Head for Dismounting Press 


iron wheels an hour, properly marking and handling all the axles 
and reclaimed wheels. 

The head of the ram of this press is fitted with a flexible 
head, as shown in Fig. 10. This eliminates all danger of bend- 


Fig. 13—Assembling and Mounting Press Looking In the Opposite 
Direction from Fig. 12 


the wheels in an air-operated press shown in the foregrotind 
of Fig. 12 and in the background of Fig. 13. This press is made 
up of a rigid head and a movable head, the latter being oper- 
ated by an air cylinder which is controlled by a four-way cock 
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due to an obstruction on the inside of the wheel preventing 
it from seating squarely on the jaws of the press. 
After the axles are inspected and turned, if necessary, they 


shown half way between the heads so that the operator may 
operate the machine and guide the axle at the same time. This 
press is mounted on two 5 in. I-beams and the heads or supports 
are made of !⁄¿ in. steel plate. This arrangement greatly ex- 


Cal 


Fig. 15—Attachment for Mounting Press Ram 


pedites the locating of the wheels on the axle and insures that 
they are started true. The space between this preliminary press 
Fig. 12—Assembling and Mounting Press and the hydraulic mounting press will accommodate five pairs 
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of wheels. The hydraulic press, being of an old design, is 
provided with special jaws fitted to the outboard housing, as 
shown in Fig. 14, and an offset piece, the detail of which is 


shown in Fig. 15, is fitted in a groove in the ram head This 


offset piece bears on the wheel and is cut away to receive the 
end of the axle. It is also free to revolve on the ram so that 
after the wheels are pressed on, they can be passed ou through 
the machine. The outboard housing is also provided with an 
air plunger, as shown, to push the wheels over in line with the 
outgoing track after they have been forced on, and to also push 
the axle over so that a filler block Z, Fig. 14, may be admitted, 
thereby lifting the near wheel off the housing when it is desired 
to force the other on the axle a little more. With this arrange- 
ment one, two or four men can work to advantage. One man 
will average 50 pairs of 33 in. cast iron wheels a day; two men, 
100 pairs, and four men, 170 pairs. The hydraulic press is pro- 
vided with a recording gage, whereby a complete record of the 
pressure used in forcing on each pair of wheels is obtained and 
this is kept for future reference. 

The steel tired wheels are handled outside of the shop in a 
special fuel oil tire heater made by the Mahr Manufacturing 


Fig. 16—Fuel Oii Heater Which is Placed Outside the Shop for 
Heating the Tires of Steei- Tired Wheels 


Company, Minneapolis, Minn. This heater is shown in Fig. 16. 
One man handles this entire work with the aid of a jib crane 
and can replace one steel tire an hour, including the removal 
and replacing of the retaining rings, at a cost of 27 cents per 
wheel. The heater will remove an average of 126 worn out 40 
in. tires in nine hours, and will heat 54 new 40 in. tires in the 
same length of time. It is lined with fire brick 4 in. thick, 
and the body is cast iron 7$ in. thick; the covers are all oper- 
ated by one lever. After the first tire is heated the machine 
lights itself from the heat of the bricks. To operate this ma- 
chine, the wheel is placed in the heater and the burner lighted. 
When the tire expands the wheel drops through to the truck 
below. The truck is then pulled out and a new tire heated and 
placed on the wheel. A new tire can be heated and slipped 
over the wheel and another tire placed in the heater while the 
first tire is being set and another wheel made ready. This will 
take about six minutes and allow time for the second tire to be 
heated. This makes a continuous performance and enables the 
man in charge of the work to complete a wheel every six to 
seven minutes. 
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INSTALLATION AND MAINTENANCE OF 
ELECTRIC HEADLIGHT EQUIPMENT 


BY V. T. KROPIDLOWSKI 
V 


We now come to the conversion oí the electric energy to a 
light producing agent. The older forms of illuminants, oil and 
gas flames, have met more or less successfully the rather exact- 
ing conditions and have very largely determined the type of 
fixtures and reflectors in use at present; but the flame lamps. 
are at best only markers. The intrinsic brilliancy of the oil 
flame is very low, and the flame cannot be concentrated near 
the focal point of a parabolic reflector. 

The electric arc is a very powerful light source of small 
volume, and if backed by the proper reflector produces a dazzling 
beam of light. The wonderful progress being made in the 
manufacture of incandescent lamps puts this lamp in the field 
as a strong rival of the arc lamp, and the writer believes that 
it will not be long before it will replace the arc, considering 
that the arc lamp is not very well adapted, as far as the regu- 
lating mechanism is concerned, to the severe conditions met orr 
a locomotive. The advent of the tungsten filament lamp has 
made possible constructions with the incandescent material 
wound in close spirals so as to occupy a small space, within a 
sphere of about 14 in. to % in. diameter, which makes it more 
suited as an efficient light source in the parabolic reflector. These 
lamps can be furnished for the voltage now used (30 volts), 
but if a lower voltage could be fixed upon, a sturdier filament 
would be the result and with the improvements in storage bat- 
teries it should be possible to obtain conditions approaching 
much closer the ideal. mE 

Figs. 1 and 2 show respectively the candle power distribution 
curve of a 50 c. p. Incandescent lamp in a 20-in. reflector, meas- 
ured at a distance of 500 ft. at the center of the beam and at 
intervals of one foot to one side of the center, and an isolux 
curve showing the distance and width of the track illuminated 
to 1/10 foot-candle. The distribution curve is an actual photo- 
metric measurement, but the isolux curve is calculated from the 
distribution curve on the assumption that the candle power 
varies according to the law of inverse squares. It is seen, from 
this approximate computation, that an incandescent lamp of 
as low c. p. as this is sufficient for this service. By tests made 
by some railroads the indications are that an intensity of from 
0.05 to 0.10 foot-candle thrown on a man wearing dark clothes 
renders him visible at from 800 ít. to 1,000 ft. Of course the 
present state laws will not allow a lamp of such low candle 
power; 1,500 c. p. without the aid of a reflector is what a num- 
ber of the states prescribe, but with the progress being made in 
the improvement of the incandescent lamp the manufacturers 
should before long have developed an incandescent lamp for 
headlight service which will meet the requirements of the law. 

The surface used in the design and construction of the para- 
bolic reflector is the paraboloid of revolution, a surface gen- 
erated by revolving a parabola about its axis. A parabolic curve 
is developed from a fixed point and a fixed line. The fixed 
point is O, Fig. 3 and the fixed line, cc. The line bb, called the 
diameter, is perpendicular to the fixed line cc and is there- 
fore at all times a horizontal line. The line a, called the radius, 
pivots about the fixed point O. By making the lines a and b of 
equal length to the point of intersection a number of points g 
will be obtained and a line drawn through these points will be 
the parabolic curve. It is evident, therefore, from the construc- 
tion of the parabola that the two lines a and b make equal 
angles with a line ce, called the tangent, and consequently with 
the surface of the parabolic reflector. So, if we were able to 
concentrate a powerful light source at the point O, every ray 
emanating from it would be reflected in a straight horizontal 
line, and we would multiply the intensity of the light source as. 
many times as there were rays; if the intrinsic brilliancy of each 
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ray was equal to one candle power we would have a total candle 
power equal to the number of rays. The beam of light com- 
posed of the reflected rays is not covered by the law of inverse 
squares, but in a clear non-absorbing medium will be projected 
to infinity without increase or decrease of intensity; that is, if 
theoretically perfect conditions could exist, which is impossible. 

We cannot concentrate a practical light source so that it will 
lie wholly within the ideal focal point, a dot; some of it must 
of necessity be without the focal point, and these rays emanat- 
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of light f emanating from the surface of the light source that 
lies in front of the focal point, we no longer have the true con- 
dition upon which the parabolic curve is based. The radius f 
is no longer equal in length to the diameter b, and consequently 
the tangent ee is tipped on its point g slightly to the left; as a 
result the line b will not be parallel to the axis but will reflect 
in the direction of the line h. The fact that commercial light 
sources depart widely from the theoretical point sources, and 
that we can only approximate the theoretical conditions in prac- 
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Candle Power Diagrams and Arrangement of Electrodes, etc., in Electric Headlights 


ing from the surface that lies without the focal point will not 
be projected in parallel rays, but will diverge or converge ac- 
cording to whether thev come from the surface ahead of the 
focal point or from behind it. The reason that the rays outside 
of the focal point are not projected parallel to the axis of the 
parabola is that in the case of a polished reflector that law gov- 
erns which states that the angle of reficction equals the angle 
of incidence. Bv again referring to Fig. 3, if we consider a ray 


tice, causes no ill effect in the case of a locomotive headlight ; 
in fact, it is a benefit, as if all the rays were projected parallel 
to the axis and all coincided, the area illuminated by the beam 
would be a circle equal in diameter to the reflector, which would 
not be suitable for illuminating the space ahead to any practical 
advantage. What is required is a beam that will spread enough 
to illuminate the road at least fifteen feet to each side of the 
center. The spread of the beam is governed by the ratio of the 
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focal length to the diameter of the reflector and must be deter- 
mined upon in the design. Emphasis is here placed on the neces- 
sity of focusing the lamp properly, for the beam candle power 
depends on this more than on anything else; moreover, if the 
lamp is not properly focused, shadows will appear in the beam. 
Of course shadows will sometimes be present even though the 
lamp is accurately focused, but they are due to defects in the 
reflector, such as dents, rough surfaces, etc. 

Let us assume now a concrete case and apply the above con- 
clusions to it, maintaining ideal conditions. Referring once 
more to Fig. 3, take y — 9 in. and x — 13 in.; the focal length 
F will be in this case 114 in. and the area of the beam will be 
1.75 sq. ft. A uniform source of one candle power placed at the 
center of a sphere of one foot radius illuminates every point on 
the interior of the sphere to the intensity of one foot-candle. 
The area of the surface of the sphere is 12.57 sq. ft., hence, the 
total quantity of light given off by a source of one candle power 


illuminates an area of 12.57 sq. ft. to an intensity of one foot- 


candle. The term lumen is used to denote the quantity of light 
received on each square foot of surface; thus a light source of one 
spherical candle power will produce an intensity of one foot- 
candle over 12.57 sq. ft., or 12.57 lumens. 

There will be a cone of light as shown by 8 which will not be 
under the influence of the reflector and will be subject to the 
law of inverse squares, and which when subtracted from the 
area of the whole sphere leaves us 11.43 sq. ft. An ordinary arc 
lamp using copper for the negative electrode produces about 
1,300 mean spheral candle power; the total light flux will then 
be 1,486 lumens, which divided by the area of the mouth of the 
reflector, 1.75, gives an average of 8,490 lumens per square foot 
on the cross section of the beam of light. At a distance of one 
foot from the source the candle power of a lamp at the same 
point would be 3,919, and at 100 ft., according to the law of in- 
verse squares, and on the assumption that the intensity of a 
reflected beam does not decrease, it would be equal to a lamp 
placed at the door of the reflector and equal to 100 X 100 = 
10,000 times 8,490 — 84,900,000 c. p. 

In the case of a divergent ray, if we assume ® equal to one 
degree, the sine of which is .0175, we can calculate the field that 
will be illuminated at any distance; for instance, at 1,000 ft. the 
field illuminated will be 0.0175 >x 1,000 = 17.5 X 2 = 35 ft. in 
diameter. The divergent ray projected backward will cross the 
line DD at IV, approximately 44 ft. from the front of the re- 
flector. The average illumination at the front of the reflector 
will be the same as for the parallel ray, as we are not changing 
any physical details but merely mathematical; to produce this 
illumination with an unreflected light source at W will require 
a lamp of 44 x 44 x 3,919 — 16,436,640 c. p. The illumination 
at any other point iu front of the reflector may be computed by 
the law of inverse squares by using this value and referring to 
the point W as an origin. We can then refer to the lamp as 
equivalent to a 16,436,640 c. p. source. If we use an incandescent 
lamp of 100 candle power in place of the arc lamp, we will obtain 
11.43 X 100 = 1,143 — 1.75 = 653 lumens per square foot, and 
an equivalent candle power at W of 44 X 44 X 67 = 1,250,290. 

We can now calculate the approximate illumination of the road 
ahead of the locomotive. At 5,000 ft. the arc lamp will give 
16,436,640 — (5,000 >x 5,000) = .65 foot candles at the center of 
the beam and at 1/10 foot-candle at that distance .65 — 0.1 = 
6.5; the square root of 6.5 — 2.56, the distance in feet which will 
be illuminated at the side of the road bed. With the incandes- 
cent lamp, at 1,500 ft. ahead we obtain 1,250,290 — (1,500 x 1,500) 
= 0.54 foot-candles at the center of the beam and at 2.3 ft. to 
one side of the road 1/10 foot-candle. By a continuation of this 
process we can obtain any number of points along the illumi- 
nated way. 

The principle of operation of the ordinary direct current arc 
lamp is as follows: The current from the positive brush of the 
dynamo comes by the way of the + binding post, Figs. 4 and 5, 
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(Fig. 4 shows one side of the arc lamp and Fig. 5 the opposite 
side, Fig. 5 showing the connections plainer), and follows the 
wire to connection No. 1, through the bracket G, which is fas- 
tened at L and M to the guide which is not visible back of the 
carbon, and in Fig. 4 it enters the guide where it is picked up by 
a small brush that is fastened to the carbon holder and passes 
through the carbon holder into the carbon. The carbon and 
electrode being in contact, the current continues on through the 
electrode, through the small frame that supports the electrode 
to the bracket E, through the connection No. 2 on the bracket E, 
shown plainer in Fig. 5, following the wire, which leads it into 
the winding of the solenoid at the upper end, through the sole- 
noid winding and out at the bottom to the negative binding post ; 
thence it returns to the dynamo. As soon as current passes 
through the solenoid it energizes it and creates a magnetic flux 
in its hollow center, in which the plunger is suspended. The 
magnetic flux tries to equalize itself through this iron plunger 
and thereby pulls the plunger down. The plunger being connected 
to lever J pulls this lever down with it, and lever H being con- 
nected with lever J also is pulled down; H being pivoted at Q, 
this movement causes the end at R to rise, which lifts rod a, 
which in turn tips the clutch b until it clamps the carbon and 
lifts it along with it. When the carbon is lifted the contact is 
broken between it and the electrode and the current trying to 
continue on its course establishes the arc; of course the carbons 
are separated just enough so that the voltage available at the 
arc is able to continue forcing current through the air gap, and 
as the upper carbon burns off the air gap becomes greater, the 
voltage not being able to maintain current through the widened 
gap, the solenoid loses its energy and allows the upper carbon 
to drop; the latter comes in contact with the electrode again 
and current starts flowing anew, repeating the operation. 

The insulation is of prime importance and misunderstanding 
or negligence may cause much damage and expense. The opera- 
tor as well as the attendant should be sure whenever it becomes 
necessary for any reason to disturb any of the insulators, to see 
that they are put back properly. Cases are not lacking where 
lamps have been burned out due to just such negligence. If the 
-- and — binding posts were not insulated from the main frame 
a dead short circuit would exist, and if something does not give 
way at the arc lamp to break the current's path, the dynamo 
winding will burn out; this would also happen in case any two 
opposite polarity insulators were left out. For this reason the 
writer has made it a point to bring out all the places of insula- 
tion in the detail drawings. Fig. 6 is a section taken through 
binding post and frame on the line aa, Fig. 4; the insulation 
denoted by the word fiber to which arrows point is shown by 
cross lines and the other members of the detail are not cross 
hatched in order to bring out the insulation clearly. Fig. 7 is a 
section taken on the line cc, where the small bracket G is fas- 
tened to the main frame. Fig. 8 is a section taken on the line 
bb, where the lower bracket F is attached to the main frame. 
The importance of insulating these two brackets from the main 
frame will be seen, as if they were not insulated there would 
be nothing to prevent a short circuit, and the current would not 
go through the carbons to create an arc but would pass through 
no resistance, but through the main frame directly to the gen- 
erator. But one make of lamp is illustrated for the reason that 
the principles of operation are the same, only they vary some- 
what in detail. 

Figs. 9 and 10 show respectively, in larger detail, the upper 
bracket G and the lower bracket E; these drawings are self-ex- 
planatory. The numerals and letters that are the same in the 
different figures represent the same parts. 

Fig. 11 shows the dash pot, which is a small cylinder with a 
piston. Its function is to steady the action of the solenoid 
plunger. If this dash pot were not there, the plunger would be 
pulled in with a jerk, probably beyond the equalization zone of 
the magnetic flux, and a seesawing would take place resulting 
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in a make-and-break arc. The dash pot should be removed occa- 
sionally and the cylinder wiped out, but no oil should be used 
to lubricate it, as oil will gum and cause the arc to jump, 
and will get under the seat of the little ball valve. If the cylin- 
der shows considerable wear by evidence of the piston being 
loose, it should be renewed. The suction in the cylinder is regu- 
lated by a little ball valve in the piston; this should be kept in 
good working order. 

Fig. 13 shows the clutch that lifts the carbon; C is the rigid 
frame support and also a guide for the carbon and a is the lifting 
rod attached to the clutch b. The clutch is horseshoe shaped 
with an opening large enough for the carbon to work freely in 
it The upper end of the rod P works in a socket having a 
coil spring, and when the rod a pulls up, the rod P pushes down 
on the heel of the clutch, which action sets the clutch on an in- 
cline and thereby grips the carbon and lifts it. The tension of 
the spring in the socket that pushes down the rod P can be 
regulated, so that in case the clutch does not grip the carbon 
early enough in the stroke the tension of the spring can be in- 
creased, causing more pressure on the rod P so that it will trip 
the heel of the clutch earlier in the stroke and cause the clutch 
to grip the carbon and raise it before the plunger gets down too 
low in the core of the solenoid. 

The spring shown in Fig 4 is also there for the purpose of 
steadying the movement of the plunger, but acts mainly as a 
counterweight for the upper carbon and the levers. It can also 
be regulated to suit conditions. The link K, Fig 4, is also a 
very important detail, as it is of fiber and is an insulator as a 
second precaution between the positive and negative sides of the 
wiring. Care should be taken not to replace this link with a 
metal one. 

The principle of the operation of the solenoid and the plunger 
is shown in Fig 12. The dotted lines represent the lines of mag- 
netism that are created by the current passing through the wind- 
ing, which is represented by the small circles. It will be noticed 
that the lines of magnetism are most numerous at the middle of 
the length of the solenoid, which explains the pulling in of the 
plunger. The pull is greatest before the plunger reaches over the 
middle point, and when the lower end is flush, or very nearly so, 
with the lower end of the solenoid, there will be no pull, as then 
an equalization takes place and there is just as much pull up as 
there is down. In case the momentum created by the sudden 
pull brings the plunger beyond the equalization point, as men- 
tioned earlier in the article, there will be a sudden pull upward 
again, for the reason that the plunger has passed over the mid- 
dle point; this is what causes the jumping and scesawing men- 
tioned before. The regulating springs, etc, are provided to 
cause the plunger to separate the carbons before arrival at this 
unsteady point. 

There is a difference between the copper electrode's burning, 
being consumed, and melting. If it is being consumed, which is 
evidenced bv the tip becoming dull and short, the voltage is too 
high, which may be remedied by reducing the speed of the tur- 
bine. If the copper is found to be melted, the voltage is too low 
or the regulating mechanism is defective. To remedy this, light 
the lamp and let it burn a short time, scribe a line on the sole- 
noid plunger, having previously chalked it so the line will be vis- 
ible, as at a, Fig. 11. Cut off the current, allow the carbons to 
cool and pull down the plunger till the line is even with the base 
of the solenoid, which will bring the carbons to the same position 
they were in when the plunger was marked. Now measure the 
distance between the carbons, and if it is found that they are not 
1/16 in. apart, lengthen the spring that operates the lever P, 
Fig. 13, or shorten the link that connects the plunger to the lever 
J, Fig. 4. Light the lamp again and mark the plunger the same 
as before, cut off the current and measure the distance the elec- 
trodes are now separated, and if still less than 1/16 in., bend 
up the end R of lever H until the proper distance is obtained 


between the electrodes. Numerous cases have come to the 
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writer's attention in which the wrong end of the equipment was 
being treated for the trouble, that is, instead of adjusting the lamp 
for fused coppers, the speed of the generator was reduced and, 
as a consequence, the trouble was augmented, as low voltage 
will also fuse the copper. 

The copper electrode fuses because the arc is too short and 
does not allow the lava from the crater of the carbon electrode 
to remain and protect the tip of the copper from the intense 
heat of the positive pole or upper carbon. 

If the lamp will not burn when the locomotive is running but 
burns when it is standing, the trouble is with the clutch b, Fig. 
13. It is usually worn oblong or the edges are worn round. 
In this case the clutch should be renewed. The reason the lamp 
does not burn when the engine is running is because the clutch 
will not grip the carbon sufficiently to prevent the jarring of the 
locomotive from shaking the upper carbon down on the lower 
one. This must be remedied at once, for when the carbons touch 
when the generator is working and the lamp is cut in they per- 
mit a short circuit, overheating and warping the regulating 
mechanism and probably burning out the armature winding of 
the generator. | 


REMOVING FRONT TUBE SHEETS 


BY PAUL R. DUFFEY 


The removal of a damaged or badly worn íront tube sheet 
from a locomotive boiler is, with the best known methods, a 
long and tedious operation. The method here described is one 
that has proved to be more satisfactory than some the writer has 
seen used, and is the practice at the Norfolk & Western shops 
at Portsmouth, Ohio. 

A piece about 4 or 5 in. long is cut out of one side of the 
smoke box stiffening ring. This piece is taken out on the hori- 
zontal center line of the smoke box and extends an equal dis- 
tance above and below the line. A piece of the same length is 
then cut out to one-half the depth of the smoke box division 
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Method of Cutting Rings to Remove a Front Tube Sheet 


ring, on both sides of the smoke box and on the same horizontal 
center line as before. After all the rivets and braces have been 
removed from the tube sheet, it is pulled over to a horizontal 
position and removed from the front end through these slots. 
It has been found that after the new sheet is put in place it is 
not necessary to set a piece in the division ring, as it is not ma- 
terially weakened. A piece is fitted and riveted in the stiffen- 
ing ring, holes being provided for holding the front in place. 
The time required to do this work under ordinary conditions is 
from 12 to 15 hours. 


Care To Carro RaiLwaY.—The Cape to Cairo Railway is now 
at Kambove, 800 miles beyond the Victoria Falls and 300 miles 
inside the Congo border. A further extension of 100 miles to 
Burame is about to be commenced. Within a brief period there 
will be communication from the mouth of the Congo at Boma 
right across Africa to Dar-es-Salaam. 
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ABRASIVE WHEELS 


BY C. J. MORRISON 

A frequent sight in machine shops is an abrasive wheel worn 
. down too far below its useful size and running at so slow a speed 

that grinding is almost impossible. Such a wheel is the acme 
of false economy, as it not only wastes productive time every 
day, the value of which is far in excess of the price of a new 
wheel, but entails other losses due to poorly ground tools. Even 
though it may be possible to properly dress a tool on such a 
wheel—usually it is not possible—the average mechanic has not 
the necessary patience. 

Another source of loss is from wheels of improper grain or 
grade, or both, for the work. This loss is not so easy to detect, 
but is fully as prevalent as the first. 

Still another frequent sight is two wheels of different diameters 
mounted on one spindle and neither running at the proper speed. 
Of course, it is impossible to run both at the right speed. 

Losses due to improperly dressed wheels are due to pure neg- 
lect and need not be considered. The other troubles usually 
come from the fact that no one is particularly interested in the 
wheels, or, if interested, has neither the time nor the knowledge 
necessary to attend to them. 

The purchasing agent is usually interested in having the wheels 
last a long time, and orders frequently stipulate that the wheels 
must be harder than the last shipment as they wore out too soon. 
Also orders often simply call for one wheel of a certain size, 
and no specifications as to grain, grade, or use are given. 

In order to produce economies and to secure the desired re- 
sults, the grinding problem must be intelligently studied. Proper 
grinding is nothing more or less than cutting, and one wheel is 
no more fitted for all kinds of grinding than one tool is capable 
of all kinds of cutting. A wheel that will grind high speed steel 
tools is almost useless for brass. 

Few can devote sufficient time to the subject to become experts 
on abrasive wheels, but almost any one can become sufficiently 
posted on the basic essentials to be able to intelligently select, 
install and maintain the wheels. 

The grain of a wheel is represented by a number which refers 
to the mesh of the screen through which the grain will pass 
when in the dry state. Consequently, the higher the number, the 
finer the grain. Grade refers to the quality of the abrasive as 
to whether it is hard or soft, and the different grades are repre- 
sented bv letters, the first letters of the alphabet representing 
the softest and the abrasive becoming harder as the letters pro- 
gress. As an example, 30-0 represents a grain which would pass 
through a 30-mesh screen and a medium grade. In large wheels 
this is adapted to the grinding of medium high speed steel tools. 

Unfortunately, the grading is not exactly the same with dif- 
ferent makes of abrasive wheels so that a combination which is 
satisfactory in one make may not be as efficient in some other 
However, the following specifications may be used as a 


Case. 
guide: 
No. of grain Grade letters 
or degree of or degrees o 
coarseness hardness 
usually usually 
Class of Work. furnished. furnished. 
Large cast iron and steel castingS............. 16 to 20 P to 
Small cast iron and steel castingS.............. 20 to 36 P to 
Large malleable iron castingS.........ooooo.o...o. 16 to 20 to 
Small malleable iron castings.................. 20 to 30 to 2 
Chilled iron castings.......................... 16 to 20 R to 
Wrought iron $55 mec ku ge EVER IERI EEN 16 to 30 O to P 
Brass and bronze castings..................... 20 to 30 PtoR 
Rough work in general....................... 16 to 30 P to 9 
General machine shop use..................... 30 to 46 O to 
Lathe and planer tools........................ 30 to 46 N to O 
Small tools xu yusa awas er COE E Hh € d 46 to 100 N to P 
Wood-working tools .......................... 36 to 60 M to N 
Twist drills (hand grinding) .................. 36 to 60 M to N 
Twist drills (special machines) ............ ss 46 to 60 J to M 
Reamers, taps, milling cutters, etc. (hand grind- 
lg). wake dated eme ENEE 46 to 100 N to P 
Reamers, taps, milling cutters, ctc. (special ma- : 
CHINES) 15 evel sss RE REDL SQUE Y Mesi ose dw ae to 60 H toK 
Drop forgings 2453 9 nen Ee ER QE IE x XR 20 to 30 P to Q 
Gumming and sharpening saws................ 36 to 60 M to 
Planing mill knives........................... 30 to 46 J to K 
Car wheel grinding ........................... 20 to 30 O to P 
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After selecting a wheel according to this table, its service 
should be carefully watched and alterations made in the grain 
and grade until exactly the right results are obtained. In gen- 
eral, 1f the wheel glazes, it is too hard, while if it wears away 
too rapidly, it is too soft. Also if the wheel has a tendency to 
burn the work, it is of too fine a grain. The manufacturers should 
be consulted and their co-operation obtained in the selection of 
wheels. After the proper specifications have been secured for each 
class of grinding, they should be made standard and wheels 
ordered accordingly instead of to suit the whims of workmen or 
Ioremen. 

All grinding should either be done dry or with a copious 
stream of water. Nothing is more dangerous to the success of 
grinding than an inadequate or intermittent supply of water. 

Assuming proper grain and grade to have been selected, the 
efficiency of grinding is directly proportional to the peripheral 
speed of the wheels. The manufacturers test wheels at a per- 
ipheral speed of 9,000 ft. a minute or over, and in practice they 
should be run between 5,000 and 6,000 ft. a minute. It is profitable 
to arrange so that wheels will make 6,000 ft. when full size, as 
bv such an arrangement they can decrease considerably in diam- 
eter before becoming too inefficient to be profitable. The follow- 
ing table of peripheral speeds for different diameter wheels will 
be found useful: 

Revolutions per minute for 


Diam. of peripheral speeds. 
wheel. 

Inches. 4,000 ft. 5,000 ft. 6,000 ft. 
A O m 15,279 19,099 22,918 
2: PCI 7,639 9,549 11,459 
E eee SNS sue 5,093 6,366 7,639 
desig ad EX eer A Sys 3,820 4,775 5,730 
Save ieee Ou asa RN xac aded n Peers 3,056 3,820 4,584 
A A E PR 2,546 3,183 3,820 
EE 2,183 2,728 3,274 
O gs uw aspa S aese 1,910 2,387 2,865 

a apa E s sos aa 1,528 1,910 2,292 

1225 a a aOR Ree A RUE GRE EE 1,273 1,592 1,910 

E CUPIT 1,091 1,364 1,637 

| cc EN 955 1,194 1,432 

T bcne rd RACE 849 1,061 1,273 

JÜL LC GcuA d Re nua e 764 955 1,146 

VM PEEL 694 868 1,042 

24.1 EG RAO Wo eS ee o Re 637 796 955 

BEE 509 637 764 

96s Mi ewe v xa oe Cote hs MG war eda 424 531 637 


Many grinding machines have entirely too few speeds. In 
fact, a large number have only one speed. The lack of proper 
speeds means decreased efficiency and should be avoided in the 
purchase of new machines. Sometimes where more than one 
machine use the same wheels they can be run at different speeds, 
and a wheel first used in a fast machine then transferred to a 
slower one. Each machine should be provided with instructions 
concerning the speeds for different diameter wheels. These 
ideas can very profitably be applied to the wheels supplied for 
general use in the shop. 

One large shop has a number of grinders with two speeds and 
others with one speed, all using the same wheels. Signs mounted 
on the stands in plain sight tell when the belt is to be shifted to 
the faster speed, and when the wheel is to be removed and 
placed in the single speed machine, which is revolving even more 
rapidly. Signs on the latter tell when the wheel is to be finally 
scrapped. Incidentally a locked flange device prevents the wheels 
being run at the high speeds when they are of too large a 
diameter. 

Stands for the wheels should be of very heavy, rigid con- 
struction, and should be firmly secured to good foundations. In 
cases where they must be placed on Aoors, large bases should be 
provided, and these should be fastened to the floor supports, not 
to the floor itself. 

After all other conditions have been met, the final success and 
safety of grinding depend on the mounting of the wheels. Wheels 
should be mounted on spindles of ample size, between sufficiently 
large and heavy flanges, so concaved that they bear against the 
wheels at their outer edges only. Many wheels are labeled with 
pads of pulp or blotting paper which form a cushion for the 
flanges, and in addition to this it is desirable to use rubber or 
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leather washers a trifle larger than the diameter of the flanges. 

Never crowd a grinding wheel upon an arbor. Don't mount it 
unless it is found to be an easy fit. Flanges should be at least 
one-third the diameter of the wheel, and one-half is recom- 
mended; always concaved, never straight or convex. Never 
mount wheels without flanges. To some this warning may seem 
unnecessary, but wheels are frequently found simply held by a 
small nut which is liable to crawl, and when forced in at the 
center will break the wheel. 

If rests are used, they should be in good order, rigidly secured, 
and kept as close to the wheel as possible. 

Keep the boxes well oiled so that the arbor will not become 
heated, thus causing expansion and possible breakage. 

Wherever possible, cover the wheels with hoods of heavy flange 
steel. 

As a final precaution and to insure efficient grinding, have 
some one definitely responsible for the wheels, their maintenance 
and use. 


A PLANT FOR RECLAIMING ASBESTOS 
BOILER LAGGING 


BY ALDEN B. LAWSON 


In these times when every department head must economize 
as far as possible, we find experiments being made with a view 
to utilizing scrap material. One of these which has proved a 
success is a boiler lagging reclaiming plant. Previous to the in- 
auguration of this plant, the scrap boiler lagging was thrown 
away as useless. The plant was installed at a cost not over $800, 
and is merely a lean-to against one of the larger buildings. It 
is covered with sheet iron and has a floor 18 ft. by 40 ft., this 
size answering the purpose for shops that have an output of 
from 60 to 70 locomotives per month. 

On locomotives coming into the shop for repairs, from 20 to 


Fig. 1—Grinding and Picking Machine, Air Press and a Completed 
Sheet of Lagging 


25 per cent. of the lagging is broken in removing it from the 
boilers and in handling. While previously this would have been 
a complete loss, it is now ground, recast into blocks and put 
back in service at a very small cost compared with that of new 
material, with which it compares favorably in service results. 

The plant consists of a storage bin for the old broken lagging; 
a homemade grinding and picking machine; a mixing vat about 
4 ft. by 6 ft. by 12 in. deep; and a drying oven. 

The grinding and picking machine is made as shown in Fig. 1. 
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There is a wooden hopper on top into which the broken lagging 
is shoveled, after having been broken into pieces about 4 in. by 
4 in. This hopper will hold about 177 bushels; at the bottom is 
a breaker consisting of a cast or forged thimble, bored and 
keyed to a shaft and having six breakers or knives made in- 
tegral with the body and projecting ™% in. above the outside cir- 
cumference. This is shown in Fig. 2. The breaker revolves and 
bites or breaks the lagging as it wedges itself between the edges 
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Fig. 2—Breaker for Boiler Lagging Plant 


of the hopper and those of the breaker knives. The lower edge 
of the hopper is faced with iron and the edge next the breaker 
is turned up to prevent the lagging from falling through; it is 
set close enough to the knives to insure the lagging being broken 
into slender strips when it falls through to the lower box on the 
picker. 

The picker is shown in Fig. 3 and is operated by a shaft which 


Fig. 3—Picker Used in Reclaiming Boiler Lagging 


is geared to the breaker shaft. The speed of the breaker is 90 
revolutions per minute, while 180 revolutions per minute is the 
speed of the picker. The picker is also made something like a 
thimble; it is bored and keyed to the shaft and the outer sur- 
face is filled with teeth about 3$ in. in diameter and placed 
spirally. They extend about 1 in. above the surface and pass 
through slots in the toe plate which is secured to the side of 
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Fig. 4—Toe Plate Showing the Picker In Position 


the compartment as shown in Fig. 4. The lagging strips are thus 
picked apart and fall through to the lower compartment which 
has an inclined surface to direct the material to the mixing vat. 
The machine is operated by air, it being the most convenient in 
this instance. 

Another type of breaking machine may be made by the use of 
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a tumbling barrel made of wire netting of 214 mesh. This is 
constructed along the lines of a flue or casting rattler, care being 
taken to bind the barrel sufficiently with iron strips to insure 
strength. A hinged opening should be provided for loading. In 
this barrel with the lagging are placed several pieces of scrap 
iron about the size and weight of a side rod knuckle pin. These 
crush and disintegrate the lagging and it sieves through the net- 
ting. This type of machine should be tightly boxed up to pre- 
vent dust flying and also to prevent the scattering and loss of the 
lagging. From 40 to 50 revolutions per minute should be suf- 
ficient speed to operate the barrel. 

After the breaking and disintegrating the material is ready for 


To Suit 


Fig. 5—Mold for Forming the Lagging into Sheets 


mixing, and if separated by a machine of the first type it will 
not require any binder. Where the material has been broken 
very fine, however, it will be found that a binder is necessary, 
and from 8 to 10 per cent. of asbestos cement will serve the pur- 
pose. This costs about four cents a pound and will not increase 
the cost of the work materially. Old hemp rope is also suitable 
if cut in pieces from 4 to 6 in. long and mixed with the ground 
lagging. 

Sufficient water is added to permit the mixing of the material 
to a doughy mass, not too thin. After a thorough mixing it is 
poured in the wooden molds, Fig. 5, these being made any size 


Fig. 7—Lagging Resting on Pipe 


Fig. 6—Arrangement of Doors on 


the Inner Wall of the Oven Shelves in the Oven 


desired. The mold is a smooth wooden frame, open top and 
bottom as shown in the illustration. It is set on a loose board 
and enough of the mixture is shoveled in to form the sheet or 
block to be cast; a sheet iron cover is then placed on top and the 
whole is placed in position on a table under the air press which 
forms the sheet and forces out all surplus material. The press 
is then raised, the sheet iron cover and mold removed and the 
operator smooths out any rough places in the sheet with a hand 
trowel; the base board with the sheet on it is then placed in 
the oven to dry, a process which requires about 24 hours. When 
removed from the oven the sheets are ready for use; one of the 
finished sheets is shown in Fig. 1, standing against the air press. 
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The size of this is 2 in. by 7% in. by 37 in. The cost of the 
labor for making a sheet is 2% cents; to this should be added 
the cost of the binder. Considering all expenses, the cost per 
sheet should not exceed five cents, while the cost of a sheet of 
new material would be about 23 cents, making a saving of 18 
cents a sheet. If one pound of asbestos cement were used for 
each sheet at a cost of four cents, the saving per sheet would 
still be 14 cents, but the cement is not often necessary. One man 
can make 110 sheets a day, which means a daily saving of $19.80, 
or about $6,000 a year. 

There should be plenty of space allowed in the oven for dry- 
ing the sheets. The oven can be placed against the outside wall 
of a building, but should be of double sheet metal and a space 
of 2 in. should be allowed between the walls. This space should 
be packed with ground asbestos and this also applies to the inner 
wall of the oven where the doors open to the inside of the plant 
as shown in Fig. 6. The doors should be lined with asbestos 
and fit closely. The depth of the oven should be at least 4 in. 
more than the longest sheet of lagging used. The shelves are 
formed of six or eight lines of 17 in. steam pipe, and are built 
like a pipe radiator but placed horizontally; these shelves should 
be about 15 in. apart. The lower door should control as many 
shelves as a man can conveniently reach for placing the lagging 
sheets. If floor space is available all the shelves should be with- 
in reach from the floor so as not to necessitate the use of a lad- 
der. In the case of the oven shown in Fig. 7, it is necessary to 
use a ladder to reach the upper shelves because of the lack of 
space. This illustration also shows the ends of the shelves with 
lagging sheets resting on them. 

This work may be handled by an ordinary laborer. It would 
seem best to have such plants located at the main terminals only 
and have the smaller stations ship their old material in barrel 
lots to the point of location of the plant. In this way fewer 
plants would be needed and the operators, by working continu- 
ously would become more proficient and obtain better results. 


JIG FOR GRINDING IN ROTARY VALVES 
ON E-T EQUIPMENT 


BY F. W. BENTLEY, Jr. 
Machinist, Butler Shops, Chicago & North Western, Milwaukee, Wis. 

The absence of guide stems on the rotary valves of both 
brake valves of the Westinghouse E-T equipment sometimes 
makes it a difficult matter to hold the vaives over the seat dur- 
ing the grinding operation. This is often the cause of annoy- 
ance and delay to work where it is only necessary to slightly 
grind the outer edge of the valve when it is reported by an 
engineman as handling hard. 

Wooden guide rings which drop closely over the raised por- 
tion of the rotary valve seat, but rise slightly above it, may be 
used to hold and guide the valve as it is rotated on the seat 
during the grinding operation. These rings are made of oak. 
That for use on the H-6 automatic valve is 4 11/16 in. outside 
diameter, 3 3/16 in. inside diameter and ZÁ in. thick; the ring 
for use on the H-6 independent valve is 3 1/16 in. outside diam- 
eter, 2 1/16 in. inside diameter and 7/16 in. thick. 

The rings are lifted quickly from around the seat when it be- 
comes necessary to wipe it for a dry polish with the valve. In 
connection with such work on brake valves in both the back 
shop and the roundhouse, these jigs have proved of great as- 
sistance in obtaining rapid and satisfactory results. 


Narrow Gace Dininc Can.— The South African Railways have 
recently put in traffic on the Kalabas Kraal-Hoetjes Bay line, 
which is a 2-ft. narrow gage line, a dining car service. The car 
is a converted guard’s van, which seats eight persons, and has 
been fitted up according to the suggestions of the catering 
manager. 


THE YOUNG VALVE GEAR 


O. W. Young of Schenectady, N. Y., has designed a valve 
gear for locomotives which has a number of improved features 
when compared with the Walschaert design. It is actuated en- 
tirely by connections to the crossheads and is arranged to give 
a movement to the valve which materially increases the amount 
of the port opening for both admission and exhaust, and allows 
a 14-in. diameter piston valve to handle as large a volume of 
steam as a 20-in. diameter valve would with the ordinary design 
of Walschaert gear. It also simplifies the construction, allows 
easy standardization, and materially reduces the weight of the 
whole gear. 

As wil be seen by reference to the illustration, the com- 


NEW DEVICES 


is such that when one radius bar is lowered the other is raised. 
This balances the two gears for reversing, without the use of 
a counterbalance spring. The radius rod and the connection 
from the top of the combination lever both join a short link, 
the end of which is connected directly to the valve stem cross- 
head. 

The link, combination lever and reverse bell crank have a 
common fulcrum on either side and the bearings for both of the 
shafts extending across the locomotive are contained in the same 
casting which is supported by a frame cross-tie. 

A number of ellipses have been made with this gear on the 
valve gear model at the Schenectady plant of the American 
Locomotive Company. The model was arranged for a valve 
travel of 8% in., which was secured with a 42 deg. angle of the 
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The Young Locomotive Valve Gear Is Driven Entirely by the Crossheads 


bination lever which gives the valve its lap and lead movement, 
the same as in the Walschaert gear, is located some distance 
back of the crosshead and is keyed to a shaft which extends 
across the frames. On the opposite end of this shaft the link is 
keyed and gives the travel to the valve on that side. It will 
thus be seen that the connections to the crosshead on the right 
side of the locomotive provide for the lap and lead movement of 
the valve on the same side and the movement of the link which 
gives the travel to the valve on the opposite side. The same ar- 
rangement applies for the other side. Reversing is effected 
through a bell crank on either side that moves the radius rod 
by means of a block in a slotted opening. There are two reach 
rods, one for each side of the locomotive, and the arrangement 
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link and an 18 in. link block lift. For a 9 in. travel the link 
angle would be 47 deg. In the case of a Walschaert gear, the 
link angle is 50 deg. for a 7 in. valve travel with the same 
amount of block lift and an eccentric circle of 22 in. One set- 
ting was arranged to give no lead or pre-admission and the 
release and closure were very late. At a 25 per cent cutoff the 
port opening was 15/64 in. This is equal to the opening the 
Walschaert gear gives with a 3/16 in. lead. If the Walschaert 
gear is set with no lead, the port opening at a 25 per cent cutoff 
is only 3/32 in. 

In one of the illustrations are shown the ellipses obtained 
from a Walschaert gear with a 6'/ in. valve travel, 14% in. lap 
and L4 in. lead, having a sliding block radius bar lifter. On 
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this is superimposed a similar ellipse from a Young gear with 
815 in. travel, 114 in. lap and 3% in. lead. It will be seen that 
the ellipse of the Walschaert gear is egg shaped, is fullest at 
the crank end and is considerable out of square in travel. This 
objection to the valve movement has been overcome by the 
Young gear and, in addition, the steam openings are 50 per cent 
wider at all cutoffs. The exhaust openings are also distinctly 
wider and the release in the higher cutoffs is more free. 
Closure is slightly earlier and the maximum cutoff is later. 

An inspection of these ellipses would indicate that the loco- 
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Comparative Ellipses of the Young and Walschaert Valve Gears 


motive equipped with Young gear would be stronger in start- 
ing and would give considerably more power at high speed with 
a short cutoff. The indicator card based on this ellipse would 
be larger in size, showing a higher mean effective pressure, and 
in consequence the capacity for hauhng trains would be in- 
creased. 

It is from the information gained by a study of these ellipses 
that the statement is made that the Young gear is capable of 
handling as great a volume of steam with a 14 in. diameter 


linder Center 


End Elevation of the Gear Showing the Location of the Link 


piston valve as would a Walschaert gear with a 20 in. diameter 
valve. As a matter of fact, however, the 16 in. diameter piston 
valve is the largest size that has been used on a locomotive. 
This, of course, has great weight and friction, and is largely 
responsible for the introduction of screw and power reverse 
gears which are now quite generally used on the larger size 
locomotives. Eleven inch diameter piston valves with 28 im. port 
lengths are used with 20 in. diameter cylinders. These cylin- 
ders have 314 sq. in. of piston area. A 29 in. cylinder has 660 
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Sq. in. piston area, and it has been customary to use the 16 in. 
diameter valve with 39 in. port lengths with this size. The port 
width with the Walschaert valve gear is no greater at 25 per 
cent cutoff in the large than it is in the small cylinders, and 
the increased volume for admission of steam is obtained en- 
tirely by the increase in the length of the ports. It will be seen 
that between the 20 in. and 29 in. cylinder, the cylinder volume 
has been more than doubled, but the port area has been in- 
creased only about 40 per cent. A 29 in. cylinder would re- 
quire a 22 in. valve to give a port area at 25 per cent cutoff of 
equal ratio to the cylinder volume that an 11 in. valve bears to 
a 20 in. cylinder. 

It would appear from this that the large engines have out- 
grown the capacity of the Walschaert gear and that they are 
not developing the hauling capacity at high speeds that they 
would be capable of with a freer inlet and outlet of steam. It 
is for this purpose, largely, that the Young gear has been de- 
signed, and it is anticipated that it will be found of especial 
value on very large locomotives. 


MOTOR DRIVE FOR BEAUDRY HAMMERS 


An improvement recently added to the line of Peerless ham- 
mers manufactured by Beaudry & Company, Inc., 141 Milk street, 
Boston, Mass., is the provision for a motor drive. A description 
of these hammers was published in the American Engineer of 


Beaudry Hammer Equipped with Motor Drive 


October, 1912, page 541. The addition of the motor drive makes 
but few changes necessary in the construction of the hammer, 
the principal ones being the addition of a supporting frame for 
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the motor and the placing of the driving pulley outside the bear- 
ings on an extension of the shaft. These are both clearly shown 
in the illustration. 


CROSS-SLIDE FLAT TURRET LATHE 


Among the more interesting of the recent machine tools is 
the cross-slide flat turret lathe designed by the Modern Machine 
Tool Company, Cincinnati, Ohio. This company has been build- 
ing a flat rigid turret lathe for some time, which has been very 
popular and successful, and the new lathe differs from the rigid 
model only in those features of the carriage and turret directly 
connected with the cross slide. 

Extra heavy cuts and the us? of a gang of tools of large size 
are allowed on this machine because of the ample size and 
strength of all parts and the rigidity of the bed, as well as the 
method of supporting it. Vibration and chattering are notice- 
able by their absence even when high speed steel tools are used 
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may be used for each tool. A binder is provided for clamping 
the carriage to the bed during forming and cutting off opera- 
tions. The backward movement of the carriage automatically 
turns the turret to each new position the instant the tool leaves 
the work and is so arranged that it may be turned to any one 
of the six positions without making any other stop. The ad- 
justable dog for operating the index bar is clamped to the V 
and governs the position of the carriage at the time when the 
turret begins to revolve. The carriage is also provided with 
independent adjustable stops which operate automatically for 
each position and may be operated in any combination which may 
be desired when two or more are needed for any position of the 
turret. 

The cross slide has 195 sq. in. bearing area on the carriage 
and has a long narrow dovetailed guide to prevent cramping. 
A full length taper gib takes up the wear and a parallel gib on 
the rear holds the cross slide in place. The center position is 
automatically and positively located by a taper locking bolt in the 


Modern Cross-Slide Flat Turret Lathe 


with heavy cuts. Success in this direction implies accuracy in 
the finishing of the various parts of the tool and extreme care 
in their assembling. 

The head and bed are cast in one piece. The head is friction 
back geared and has twelve spindle speeds in exact geometric 
progression. The back gears are located within the head di- 
rectly under the spindle. The friction gears, roller feed and 
all revolving parts are enclosed and all gears and moving parts 
throughout the whole machine are covered to prevent injurv to 
the operator. The machine is built to comply with the laws 
passed in many states in connection with the protection of work- 
men. The bed rests on a three point bearing and is deep and 


heavy, being crescent shape in section and reinforced under the 


front spindle bearings. 

The carriage is gibbed on the outer edge of the bed by flat 
gibs throughout its entire length and the bearing on the bed is 
in full contact from end to end with the entire depth of the V’s. 
The carriage has a system of twelve stops.so arranged hat two 


head end of the carriage which may be disengaged when the 
cross feed is used. 

The cross slide has ten stops which operate for either direc- 
tion and it has 7 in. of travel. The stops may be used for one 
tool or in any combination for any series of tools. The gradua- 
tions for the micrometer adjustment of the cross slides are on 
the periphery of the cross feed-screw hand wheel. This cross 
slide has independent feeds in both directions which may be 
engaged while the machine is in ^neration. The start, stop and 
reverse are controlled by a single lever entirely independent of 
the carriage feed. When the cross feed is operated by hand, the 
screw with two beveled gears are the only moving parts. This 
avoids the strain on the screw and other parts common to a 
heavy train of gears. 

The turret is a circular plate 18 in. in diameter and the lock 
bolt is located close to the front edge. It is provided with T 
slots of ample proportions, permitting the use of substantial 
planer head-bolts for securing the turning tools. These can be 
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secured one back of another for turning several diameters at 
one time. 

The automatic roller feed is immediately behind the front 
spindle bearing in the head and thus allows feeding of all of the 
bar or stock. There are but three moving parts or members in 
this feed. The automatic chuck is operated by a single move- 
ment of the lever at the front of the head. It has a strong 
grip no overhang, no end motion and requires no changing of 
the jaws. One set of jaws is adjustable for the full capacity 
of the machine, namely from 5/16 in. to 274 in. The roller feed 
is operated by the same lever that opens and closes the chuck. 

Eight positively geared feeds, ranging from .005 to .085 in. 
per revolution in either direction are provided by the feed gear 
box. Only the lever and crank handle shown at the front are 
needed for changing the speeds. The motion from the feed box 
is transferred through.a disc friction and a knuckle joint to 
the carriage feed rod. 

The machine is provided with a patented belt shifter which is 
operated by a hand wheel on top of the head within easy reach 
of the operator. Motion from the hand wheel is transmitted to 
the belt loop through an intermittent rack and pinion, and a 
similar device is suspended from the countershaft and operates 
in unison. The belt loops are so timed that a half turn of the 
hand wheel to the left shifts the belt from the larger step to 
the smaller on the head while the loop on the upper device holds 
the belt out of contact with the edge of the cone on the counter- 
shaft. The next half turn of the hand wheel moves the upper 
loop in line with the corresponding cone on the countershaft 
and completes the change. 

With the cross slide lathe a 15 in. three jaw, geared, scroll 
chuck with four sets of jaws is regularly furnished. The prin- 
cipal dimensions of the lathe are as follows: 


Swing over V's............. CENSOR REPERI ESQ ME INI S ORAS kie 20 in. 
Swing over COLIN RE cco is ees Ne ve rrr rush ws esae ast EY 16 in. 
Swing over turret............................................... ..6 in. 
Travel of carriage 26 in. 
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SOUTHERN LOCOMOTIVE VALVE GEAR* 


A new valve gear that has for its principal features sim- 
plicity in construction, directness of action and ease of control, 
has been invented by William S. Brown, a locomotive engineer 
on the Southern Railway. It is of the radial gear type, but has 
no connection with the crosshead. It receives its motion from 
an offset crank in the same manner as the Walschaert gear. 
The floating end of the eccentric rod has two corinections, one 
for the radius rod and the other for the link that is fastened to 
one arm of a bell crank lever. The other end of this lever is 
attached directly to the valve rod. 

It is designed to give port openings which permit of using 
the steam for a longer portion of the stroke without loss of 
power due to back pressure and wire drawing, which is a fea- 
ture much to be desired, and which will permit of an increase 
in the tonnage hauled and lower the rate of fuel consumption. 
In a recent test with the Westinghouse dynamometer car a con- 
solidation engine equipped with this gear developed a draw bar 
horse power of 1,074, while an engine of the same class and 
size but equipped with an outside gear of a different, although 
standard type developed only 918 h. p. 

The Southern valve gear can be applied to any class of loco- 
motive having either inside or outside valve gears. It is so de- 
signed that all movements are made as directly as possible. 
Inasmuch as this gear is made up of but few parts there is a 
correspondingly small number of pins and bearings to maintain, 
which is a good point in its favor. For the same reason it will be 
possible to keep a smaller number of parts in stock for replacement. 
The link is rigidly held in a horizontal position which does away 
with the wear at this point, as the block only moves in the link 
when the cut-off is being adjusted by the reverse lever. This 
feature also eliminates the trouble of the block slipping in the 
link while the engine is running, and permits of the cut-off being 
easily adjusted while the engine is running at a high rate of 


*From a paper presentes et the November meeting of the Southern & 
Southwestern ilway Club by W. S Brown, a locomotive engineer on the 
Southern Railway and the inventor of this valve gear. 
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speed. This latter feature will be appreciated by enginemen, and 
will induce them to work the engines at as short a cut-off as 
possible, with a resulting saving in fuel. 

This gear weighs 2,000 lbs., and has been applied to both pas- 
senger and freight locomotives. It has been in service on a 22 
in. x 30 in. consolidation freight engine for over 30,000 miles 
and has not shown any appreciab'e wear on the pins and bush- 
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Southern Valve Gear Applled to a Consolidation Type Lócomotive 


ings, nor has there been any expense for repairs. It is sold by 
the Southern Locomotive Steam Engine Valve Gear Company, 
Knoxville, Tenn. 


RaILways OF NEW ZEALAND.—Except for 29 miles of private 
lines, the railways of New Zealand are in the hands of the gov- 
ernment, which now owns and operates 2,860 miles of 3 ft. 6 in. 
gage line. 


Use or ALLoy STEELS.—Alloy steels are being more widely used 
for many locomotive parts. In most cases the heat-treated steel is 
employed and very excellent results are reported. In a few cases 
a considerable reduction of section and of weight has followed 
the use of this improved material. More generally, however, 
the greater strength has been used for the purpose of reducing 
the unit fiber stress and thus increasing the reliability of the 
parts. The alloy most generally employed has been a chrome 
vanadium. The number of parts of this material applied during 
the past year to locomotives is given in the following table: 


Number of | Number of 

Engines. Parts. 
Axles ee EP 466 1,277 
Crank pins cris RE ia 3 Waren dee 188 580 
Piston rods 54206 EAS Ee SEL ee 69 138 
Main rods 2-4 2. nk GN tenei aa KE Eo 347 734 
Side: rods da Du PIA NOI RE kes 354 1,840 
Springs (engine and tender?. 306 us 
Eramés- uero d a REN TERRE ROUTE VCI EE 776 1,592 
Engine truck axles................................ 62 62 
Wheels etos so epe RESERVAS ERES miu C awe 700 
TIE A E 1,000 


The frames are simply annealed, but all other parts are heat- 
treated.—Railway Age Gazette. 
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SAFETY AIR BRAKE APPLIANCE 


A device which is designed to set the brakes on a train in 
case of the derailment of one or more pairs of wheels has been 
perfected by the Wright Safety Air Brake Company, Greens 
boro, N. C. It is automatic in its operation and consists of a 


spring seated release valve closing a passage from the chamber 
behind it which is connected directly to the train line; a protruding 
stem which operates the valve and a latch for holding the valve 
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Section Through Release Valve 


when opened. The device is secured to the car body on the 
center line and in a position relative to the truck shown in one 
of the illustrations. The long protruding stem passes through 


a yoke supported by means of a pair of brackets from the truck 
transom or the bolster as may be desired. The aperture in 
this yoke is of the shape and size determined by experience 
and is such as to allow free movement under safe running con- 
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Arrangement of the Safety Release Valve on the Car 


ditions without interference with the stem. An abnormal move- 
ment of the yoke, however, such as derailed wheels, serves to 
displace the stem and open the spring seated valve in the casing, 
which thus allows the air to escape from the train line and ap- 
plies the brakes. When the valve has been opened a sufficient 
distance a latch comes in action and_ holds the_valve in the 
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open position. This arrangement provides for the continual figures on the index dial plate. All important feed gears are 
release of the air in case the stem or the operating yoke be- cut from steel and are case hardened. A safety collar protects 
comes broken through an excessive movement of the truck. By the machine against damage from overload. Drills from 14 in. to 
.means of the ring shown at the bottom of the latch, the valve 2 in. in diameter may be used. 


‘can be released and assumes the closed position, after the truck In some recent tests on this machine the following results were 
has been replaced and it is desired to again start the train. obtained : 
This device has been in actual service on the Southern Rail- ` ` Size of ^^ Speed, | Inches Drilled 
way for about three years. During this time it has been in the Celfor” Drill. R. P. M. Feed. _ Material ` per Minute. 
a 2 in. 140 .041 in. 2 in. thick, cast iron 534 
process of development and altogether there have been 29 dif- 2 in. 232 .025 in. 2 in. thick, cast iron 5.8 
ferent models used. It is believed, however, that it is now per- d im. 367 EIN. 2 in. thick s I Loa 73% 
Rai ¡ b uipping a 1% in. .041 in. in. thick, cast iron A 
fected and the Southern ailway is reported to be equipping m 522 ate Sint quid Guat eee i 
large number of cars with it. 1% in. 456 .041 in. 2 in. thick, cast iron 18 
e Fut ui om 154 in. 575 .041 in. 2 in. thick, cast iron 23 
l in. 360 .025 in. Steel 9 
GEARED DRILL 1% in. 350 .020 in. Steel 7 


For motor drive, the frame is strengthened and provided with 
A self-oiled, 22 in., all-geared drill, of strong construction and a table for supporting the motor. 


intended for rapid production and heavy work has recently been The following are the principal dimensions and data: 
brought out by the Barnes Drill Company, Rockford, Ill. Height of MARCHING. idad PES VAR 85 in. 
s I i š Distance; center of spindle to face of Columns ¿uu ss ro ego 11 in. 
All bearings, aside from the spindle sleeve and cross spindles, Maximum sistance SE she fe to nose of spindle, No: 5: Paper. ee os 32 in. 
are automatically and continuously lubricated, oil being supplied ` 247 Mm. inn: from table to nose of spindle, Now 4 taper... -4374 D 
by a geared pump in the reservoir of the machine. Oil is also — Diameter of spindle sleeve.,;.... s.a ica esos er hh rh KN NN 2% in. 
, LA 2 esta Diameter of spindle, driving ONG sion ieteveccrizekesrpe AAA 13 in. 
continuously distributed to all the gears. This self-oiling system Diameter of nose of ROI D AL 2 uA opc i vr ON AR 2 ii in. 
Morse CANOE orcas a Either No. 4 or No. 5, as preferred 
Width of steel rack in spindle sleeve, 8 Dile, as eon 1% in. 
Sizé.of table, working BUrÍIACÓ. 20 crear een XC SCH 20 in. x 14 m 

= Vertical travel of bli adds dida ua eka AV AA es 23 i 

Ten feed changes: .003, .005, .009, .013, .017, .020, .025, .041, .065, and .093 
Eight speed changes: Direct— 575, 456, 367, 233; back gears in: 144 114, 92, 58 
| Speed of driving pulley...................................... 500 : r. p. m. 
Sue OF driving DUlleSti Z< u n u Wasa EE Ae eg 14 1n. x 3 i15. 
Floor space; cron’ do DAI eege eg se p Phuska nm Aes E so eRe doc orden 65 in. 
Floor space,wwidth. v. Taras EE ee hh ne sins sane ruraa beep Ee cares 31 in. 

Net weight, with regular table and oil pump attachment, without 
MOLO peck sb a EOE EES TOO ee gege A SOOO ORES ORS 2,620 lbs. 


CONVERTIBLE OPEN SIDE PLANER 


The large size, convertible, open side planer shown in the il- 
lustration has recently been installed in one of the large eastern 
railroad car shops. This machine has been designed and de- 


Self-Oiled 22-in. Geared Drill 


is manufactured under license from Kearney & Trecker Com- 
pany. 

All transmission gears but those of the friction clutch, are cut 
from special high grade steel and heat treated. There are eight 
changes of speed, all controlled by levers within reach of the 
operator from his position in front of the machine. The spindle 


may be stopped by placing the shifting lever on the neutral po- | | 
sition or by throwing out the clutch gear. There are ten instant veloped by the Detrick & Harvey Machine Company, Baltimore, 


changes of the geared feeds, also controlled by levers directly Md., for the purpose of providing for a wide range of planer 
in front of the operator and the feeds are indicated in plain work, such as is frequently necessary in railroad shops. 


Detrick and Harvey Convertible Planer 


Digitized by Google 
C 


January, 1914. 


Primarily it is a double housing planer but, through the removal 
of the outer housing or post, the machine is converted to an open 
side planer. In its usual form it provides four tool heads, two 
being on the cross rail and one at either side. In fact the outer 
housing is not intended to stiffen the cross rail or to impart any 
rigidity to the machine, but it is provided entirely for the pur- 
pose of carrying the outer side tool head. It can be quickly 
removed, leaving the inachine with three tool heads and in readi- 
ness to handle any work that would not pass between the 
housing. 

What is usually termed a cross rail in the double housing type 
of planer is, in this case, replaced by an L shaped casting con- 
sisting of a horizontal arm and a downwardly extending leg, 
cast integral therewith. This leg takes a bearing on the main 
housing for a distance about 50 per cent. greater than the over- 
hang of the cross beam. The cross beam is further stiffened at 
the rear by a triangular brace which extends to a bearing on the 
main housing. This construction gives it a rigidity and strength 
to accurately perform very heavy work. 

The side head on the right hand or operating side of the ma- 
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chine is not mounted on the housing or post, but is placed on a 
slideway which is secured to the downwardly projecting leg of 
the cross beam. The support for the tool on this head is brought 
as close to the housing as possible. The slideway is adjustable 
and, if, in the course of time, the heads on the cross rail and the 
side head get out of square, the error can be readily and promptly 
corrected by reason of this adjustability. 

Spiral pinion drive has been employed because of the com- 
bination of simplicity, efficiency and power, as well as the ab- 
sence of numerous parts. In this drive the pinion is only one 
geared train removed from the belt or motor, while in the case 
of a spur gear drive the wheel is four trains removed. The 
spiral pinion drive contains but four bearings and three gears, 
thus greatly reducing the friction loss. 

Friction feed is provided which consumes power only when the 
tool is cutting. This construction is positive in action but is 
frictional against overload. 
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REFRIGERATOR CAR DOOR FIXTURES 


One of the principal causes of damage to shipments in refriger- 
ator cars is due to the doors not fitting tight when closed, allow- 
ing the warm air to enter the car in summer and cold air in 
winter. With a view of improving this feature of the car, and . 
also of reducing the cost of up-keep of the doors, the fixtures 
shown in the illustration have recently been devised. 

It often happens that the doors are not tightly closed on ac- 
count of the fastener bar not engaging the keeper casting either 
at the top or bottom. To insure the doors always being com- 
pletely closed, the Garland refrigerator car door closing and 
opening device was designed about two years ago, and was 
described in this journal (March, 1912, page 139). 

Even when the doors are completely closed, there are manv 
cases where the outside air can get into the car on account of 
irregular or defective packing around the door casings. The 
packing may be heavy or thick at one side of the door and light 
at the other side. For the purpose of equalizing the pressure on 
the door packing at the sides, top, bottom, and at the center 


Longitudinal Section Through Adjustable Hinge. 


Bora Section 4-8 Door Closing. 
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Longitudinal Section A-B Door Closed. 
Adjustable Hinge and a Spring Closing Fixture for Refrigerator Car Doors 


where the doors meet, an adjustable hinge has been devised. 
This allows sufficient play or movement to permit the doors when 
being closed to seat themselves in the door opening with equal 
pressure on the sides and at the center. When cars are new, the 
doors often bind at the center, and it is necessary to trim them 
off in order to get them closed. After the cars have been in 
service for some time the doors dry out and do not fit closely 
at the center. It is the purpose of this hinge to have the doors 
fit tightly at all times without having to make alterations after 
the cars go in service. > 

The hinges are made of malleable iron in two parts. The half 
that is applied to the post is made with a slotted or elongated 
pin hole. The hinge pin is cast in the other half that is applied 
to the door. When the hinges are applied and the two halves 
put together, the doors are allowed a lateral movement of one- 
half of an inch, and also an upward movement. 

Another device in connection with the adjustable hinge is a 
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torsion spring, which is designed to operate in conjunction with 
the hinge. This spring is placed between the middle and upper 
hinge for the purpose of keeping the doors closed when they 
are not hooked back against the sides of the car. The desira- 
bility of having some means of keeping the doors of refrigerator 
cars from swinging while the cars are being switched is recog- 
nized by all who have the handling of such cars. 

Many men have been killed or seriously injured by being hit 
by a swinging refrigerator door. There are many doors torn 
off every year on account of not being fastened in a closed posi- 
tion or hooked back against the sides of the car. The torsion 
spring shown is of sufficient strength to keep the doors in a 
closed position when not fastened or hooked back. 

These devices have been designed by Thomas H. Garland, and 
are being handled by Mudge & Company, Railway Exchange, 
Chicago, Illinois. 


DIVIDED MACHINE VISE 


The vise shown in the illustration is suitable for use on the 
tables of planers, milling machines, drills, etc., and takes the 
pldce of the ordinary machine parallel vise. It is manufactured 
by Schuchardt & Schutte, 90 West street, New York, and is 
intended to overcome the difficulties caused by the limitation in 
the length of the base plate of the ordinary vise. It will hold 
work up to the full length of the table of the machine on which 


Divided Vise for Clamping Work on Machine Tools 


it is used and may be used for pieces with parallel, taper or ir- 
regular lines. The jaw is fitted to the body by a sliding V and 
an adjustable steel gib and screws provide the necessary adjust- 
ment for wear. The action of tightening the jaws forces the 
work down on the table or packing and saves the operator the 
use of a hammer. This vise may be used for either light or 
heavy work, and it is claimed that it costs considerably less than 
the ordinary vise. 


LARGER LocoMOTIVE CYLINDERS.—One of the changes in propor- 
tions which has been found advisable in order to obtain the full 
advantage of superheated steam, is the use of larger cylinders. 
At first this was accompanied by a reduction in the steam pressure 
and the increased size of the cylinders was simply to obtain the 
full power with the lower pressure. Lately, however, a tendency 
is noted toward using larger cylinders, even with the high pres- 
sures, and some of the more recent designs would, at first sight, 
seem to be considerably over-cylindered—Ratlway Age Gazette. 


THE GREATEST RAILWAY TUNNELS.—The world's greatest tun- 
nels are to be found in Europe, and a brief summary of these in 
the Engineer shows that the greatest is the Simplon which is 
12% miles in length. Two, the St. Gothard and Lotschberg, are 
over 91-3 miles in length. The Mont Cenis is a little over 7 
miles in length. The Arlberg, in Austria, is 614 miles long. 
There are four tunnels between five and six miles in length, five 
between four and five miles in length, seven between three and 
four miles, and sixteen tunnels that are over two miles long. 
The longest tunnel in this country. the Hoosac, is four and one 
third miles long.—Scientific American. 
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LOCKED GREASE PLUG 


Where the screw plug type of grease plug is used—and this 
form seems to be a favorite on a number of roads—difficulty 
has been found in obtaining a suitable form of locking device 
which will prevent the screw from backing out and not only 
removing the pressure from the top of the grease, but also 
dropping out and being lost. A form of plug which includes 
a locking device that will prevent this trouble is shown in the 
illustration. It consists of a brass body threaded on the bottom 
and screwed into the rod, and a wrought or cast iron hollow 
plug with a squared top and either a flat or hollow lower end. 
A suitable hinged or pivoted pawl is provided and is held in 


Grease Plug Fitted with a Locking Device 


place by a small coil spring. The iron plug is slotted on the 
side from the top of the threads to within % inch of the bottom 
of the plug, and the paw! is arranged with a lip which engages 
this slot when it is in the locked position. It will be seen that 
there is a small shoulder on the body back of the pawl. This is 
provided to allow the pawl to be held in an unlocked position 
when the plug is being removed. When locked there is no means 
by which the screw can back out, although it can be turned down 
without disengaging the pawl or giving any attention to this part. 

This plug has been patented by O. N. Terry, 2404 West Divi- 
sion street, Chicago, lll. 


FREIGHT Cars IN SWEDEN.—The freight cars of Sweden are of 
a type similar to those generally used in England and on thie con- 
tinent. Swivel trucks for use on freight cars, however, are un- 
known in Sweden. Only the light, four-wheel cars which can be 
switched in yards by men without car movers, are in use in that 
country. 


MARINES AS ENGINEMEN AND TRAIN MEN.—Under instructions 
from the War Department, marines from the marine barracks, 
Camp Elliott, Isthmian Canal Zone, Panama, are riding on the 
regular passenger train locomotives of the Panama Railroad, 
armed with letters requesting engineers to give them all possible 
instructions relative to engine running, etc. This movement is 
being inaugurated for the purpose of having men in the marine 
service who can be promptly put in on railways in an enemy's 
territory to handle motive power and trains for the transporta- 
tion of troops and provisions.—Scientific American. 


The Grand Trunk shops at Port Huron, Mich, were 
destroyed by fire on November 26. 


The repair shops of Street's Western Stable Car Line in 
Chicago were partially destroyed by fire on December 4, with 
25 cars. 


It is announcd in Washington that beginning January 1 
the postofhce department will abandon the practice of send- 
ing periodicals by freight trains. 


L. B. Foley, superintendent of telegraph of the Delaware, 
Lackawanna & Western, is conducting experiments with the 
wireless telegraph between the company's stations at Scran- 
ton, Pa, and Binghamton, N. Y., and from these places to 
moving trains. A severe storm of sleet recently disabled 
the wires between Scranton and Binghamton, and for two 
hours the despatcher sent train orders between these two 
stations by the wireless telegraph. 


Eastbound passenger train No. 16 of the Lake Shore & 
Michigan Southern was derailed on the morning of December 
13, about 1 o'clock, at a point near Wickliffe, Ohio, by the 
malicious loosening of the rails. The fireman was killed 
and a mail clerk was injured. A. H. Smith, the newly elected 
president of the New York Central Lines, was in his business 
car at the rear of the train. The company offered a reward 
of $1,000 for the apprehension of the persons guilty of loosen- 
ing the spikes and splice bars. 


On the night of November 25 a special train consisting of 
a locomotive and two cars was run from Washington, D. C., 
to Jersey City, N. J., 226 miles, in four hours, the fastest 
trip ever made between the two cities. The route was over 
the Baltimore & Ohio, the Philadelphia & Reading and the 
Central of New Jersey. The train was run for a New York 
newspaper, to carry photographs taken at the marriage of 
the President's daughter. Enlargements of the pictures 
were made before leaving Washington, and some of the de- 
velopment work was done on the train. The train left Wash- 
ington at 8:10 p. m., and arrived at Jersey City at 12:10 a. m. 
The best previous run between these cities, of which we 
find record, was 4 hours 11 minutes, over the Pennsylvania. 


The American Institute of Consulting Engineers, of which 
Alfred Noble is president, has sent to President Wilson a 
letter requesting that an able and experienced engincer be 
appointed to one of the vacancies on the Interstate Commerce 
Commission. The letter points out the special fitness of an 
engineer to deal with questions coming before the commis- 
sion concerning engineering and railroad operation. The rail- 
road engineer's experience is useful also in dealing with the 
regulation of rates. The Institute has no candidate and de- 
clares that it has no motive except to serve the administration. 
The president is reminded that an engineer of the type under 
consideration would not serve in a subordinate capacity, 
under laymen, while yet he would probably make personal 
sacrifice for the honor of serving on the commission. The 
Institute asks not only the appointment of an engineer, but 
of an engineer with judicial temperament, executive ability, 
and the other obviously necessary qualifications for such a 
high office. 


THE HARRIMAN SAFETY MEDAL 


At the dinner of the American Museum of Safety in New 
York City on Friday evening of last week, the E. H. Harri- 
man medal, provided by Mrs. Harriman as a memorial to her 
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late husband, was awarded to the Southern Pacific Company. 
Professor F. R. Hutton in the presentation speech stated that 
the Southern Pacific had had no train accident fatal to a 
passenger during the past five years. Julius Kruttschnitt, 
chairman of the board of directors of the company, spoke on 
behalf of the road, and received a replica of the medal, which 
is to be made of gold. 


PRIVATE FREIGHT CARS 


The Interstate Commerce Commission has completed its 
investigation into ownership of freight cars in the United 
States, and now for the first time definite figures have been 
gathered as to the number and character of freight equip- 
ment of American railways. According to the commission's 
figures there are in the United States 2,300,000 freight cars 
owned by the railroads and 140,000 cars owned by car com- 
panies or other private ownerships. Private parties own 
more refrigerator cars than the railroads, the private car 
lines owning 54,000 and the railroads 49,000. The investiga- 
tion developed that there are 43,000 freight cars in the United 
States built specially for the transportation of automobiles. 
Early in January the commission will hold a hearing in Chi- 
cago in connection with its investigation of alleged abuses 
in connection with private cars. 


NEW YORK CENTRAL CAR DEPARTMENT STATISTICS 


The year 1913 has been the busiest in the history of the car 
department of the New York Central & Hudson River and in 
a statement which has been issued to the officers and employees 
of the department thanking them for their hearty co-operation, 
F. W. Brazier, superintendent of rolling stock gives the follow- 
ing figures: 

FREIGHT Cars REPAIRED. 


Light. Medium. Heavy. Total. 

*New York Central cars....... 906,158 12,624 17,430 936,212 
*Foreign cars ............. e. 1,697,270 14,553 5,969 1,717,792 
Total o fasten esse ees 2,603,428 27,177 23,399 2,654,004 
"Contract shop ............... 153 1 2,894 3,048 
Grand total .............. 2,603,581 27,178 26,293 2,657,052 
*Number of passenger cars repaired.............. xq BRA ea 76,886 
Passenger cars owned, including electric cars..................... 2,181 
Number of freight cars owned.................................. 76,850 
Number-of repair yards: astas CERTUS M e eR esis 62 
Number of repair ShopS. sues ER EE CENE ES 16 
Number of men. oversee ETT TE UE Oe a ee Meta ee 7,22 
“Amount of pay roll, ociosas aras ERES ER REM $5,000,000.00 
*Total labor and material, approximately.................... $14,000,000.00 


* Months of November and December estimated. 


AN APPEAL TO PARENTS o 


This is the title of a “safety-first” pamphlet which has been 
issued by the Ohio River & Columbus, and it is being cir- 
.culated among school teachers with a view to having it put 
into the hands of children, with the hope that they will spread 
the gospel to their parents. Charles J. Finger, general man- 
ager of the road, in a letter to teachers, asking their assist- 
ance, reminds them that they already do for their pupils more 
than the strict letter of duty requires; and on the strength 
of this he asks them to assume one more burden which 
perhaps may be unappreciated. The closing chapter of the 
pamphlet (the whole pamphlet fills only three pages) is in 
part as follows: 

Mothers, Fathers, Have You Ever Warned Your Children? 
Have you ever forbidden them to be in the neighborhood of 
the trains and station? Have you ever impressed upon them 
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the danger that always lurks near a railroad? If not, will 
you please do so? Sensible people cannot afford to neglect 
this as a duty, a duty as great as that of warning them against 
the misuse of fire arms or any other common danger. Forbid 
them to be around the tracks or station or yards, except 
business calls them there. Forbid them under any condition 
to walk the track or play on railroad bridges. Crossing 
signs, bells, signals, warnings mean very little to a child. 
Children do not realize that anything can happen to 
them. 


PAYING FOR IDEAS 


The Delaware, Lackawanna & Western has announced to 
its officers and employees that any suggestion, recommenda- 
tion or igformation tending to improve the safety, efficiency 
or economy of the company's operations, in any direction 
whatever, when proffered by an officer or an employee, will 
be submitted to a committee for criticism; and that any de- 
vice, practice or measure which such committee may approve 
as useful for the company will be made the subject of an 
award of money to the one proposing it, the award to bear 
a fair relation to the money value which the adoption of the 
improvement shall prove to be to the company. 
employee offers a device which he desires to have patented, 
the company will, if the thing be patentable, secure letters 
patent at its own expense, for the benefit of the inventor, 
the inventor agreeing that the company may use the inven- 
tion on its lines free of royalty. President Truesdale, in 
a circular congratulating officers and employees on the suc- 
cessful and profitable outcome of the past ycar's activities, 
gives detail instructions for the proper procedure. Every- 
thing offered must be submitted to the Registrar of Contracts, 
90 West street, New York City, and from there every propo- 
sition will be sent to the committee without the name of the 
proposer, this to provide for absolute impartiality. The 
president will designate the officer or committee to investigate 
the merits of proposals. The sole purpose of this action by 
the company is to arouse and utilize the interest of every 
one of the employees in perfecting the Lackawanna into the most 
highly efficient transportation machine that it can possibly be 
made. 


GRASHOF MEDAL PRESENTED TO GEORGE WESTING- 
HOUSE 


The ceremony of presenting the Grashof medal to George 
Westinghouse took place at the annual convention of the 
American Society of Mechanical Engineers on Wednesday 
evening, December 3. Unfortunately Mr. Westinghouse was 
unable to be present, and Dr. Goss, the president of the 
society, turned the medal over to Mr. Hartness, the president- 
elect, to be delivered to Mr. Westinghouse. The Verein 
Deutscher Ingenieure was represented by Geheimrath Rom- 
berg, G. D. Wactzoldt, Rudolph Herring, Henry Hess and 
Col. E. D. Meiers. 

Mr. Westinghouse is the first American to receive this 
medal. It was founded by the Verein Deutscher Ingenieure 
of Germany in memory of Franz Grashof and is given by 
the Union only on recommendation of the council, and by 
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unanimous vote in open general meeting, to men who have 
rendered pre-eminent service in the field of engineering, 
either in research or in practical activity. It is the highest 
honor in the gift of the engineering profession of Germany. 
The actual award of the medal to Mr. Westinghouse was 
made at the fifty-fourth annual meeting of the Verein 
Deutscher Ingenieure in Leipzig, Germany, June 23, 1913, 
officers and members of the American Society of Mechanical 
Engineers being present. In making the presentation Dr. 
Oskar von Miller, president of the Union, said: 

“The distinction conferred by the largest scientific and 
technical society in the world is not a thing that is given away 
on a festive occasion, nor one to serve as a mark of attention 
and courtesy; it can be won only by actual services for the 
good of humanity. Engineers will have no doubt that George 
Westinghouse, whose name is so well known throughout the 
world, does deserve this distinction.” 


MEETINGS AND CONVENTIONS 


International Railway General Foremen’s Association—At a 
meeting of the Executive Committee, held in Chicago, December 
9, 1913, it was decided to hold the 1914 convention July 14-17 at 
the Hotel Sherman, Chicago. A campaign has been started to 
build up the membership and strengthen the association. The 
following papers have been selected for the 1914 convention pro- 
gram: Engine House Efficiency, by W. Smith, Chicago & North 
Western; Cylinders, Pistons, Crossheads, Guides and Valves, by 
J. T. Mullin, Lake Erie & Western; The Practice and Methods 
of Maintenance and Repairs to the Air Brake and Its Appurten- 
ances, by C. M. Newman, Atlantic Coast Line; Autogenous 
Welding. by C. L. Dickert, Central of Georgia; Subsidiary Paper 
No. 1, The Taylor System, by W. W. Scott, Delaware, Lack- 
awanna & Western; Subsidiary Paper No. 2, Railroading at a 
High Altitude, by J. W. Scott, Southern Railways of Peru. 


The following list gives names of secretarics, dates of next or regular 
mectings, and places of meeting of mechanical assoctations. 


Air Brake Association.—F. M. Nellis, 53 State St., Boston, Mass. 

AMERICAN. RAILWAY Master Mecianics’ Assoc.—J. W. Taylor, Karpen 
building, Chicago. Convention, June 15-17, 1914, Atlantic City, N. J. 

AMERICAN RatLway Toot FOREMEN'S Association,—A. R. Davis, Central of 
Georgia, Macon, Ga. 

AMERICAN SOCIETY FOR Testing MartEniALS.— Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. - 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. 

Car FOREMEN'S ASSOCIATION oF CHIicaGo.—Aaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, Chicago. 

CHIEF INTERCHANGE Car Inspectors’ AND Car ForeMEN’S ASSOCIATION. — 
S. Skidmore, 946 Richmond street, Cincinnati, Ohio. 

INTERNATIONAL RAILWAY Furr Assocration.—C. G. Hall, 922 McCormick 
building, Chicago. Convention, May 18-22, 1914, Chicago. 

INTERNATIONAL RAILWAY GENERAL FOREMEN'S AssocraTioN,— William Hall, 
829 W. Broadway, Winona, Minn. (Convention, July 14-17, 1914, 
Hotel Sherman, Chicago. 

INTERNATIONAL RAILROAD Master BLACKSMITHS” Association.—A. L. Wood. 
wortn, Lima, Ohio. Convention, August 18-20, 1914, Milwaukee, Wis. 

Master Borter Makers’ Assoctation.—Harry D. Vought, 95 Liberty St. 
New York. Convention, May 25-28, 1914, Philadelphia, Pa. 

Master Car BUILDERS’ Association.—J. W. Taylor, Karpen building, Chi- 
cago. Convention, June 10-12, 1914, Atlantic City, N. J. 

Master CAR AND Locomotive Painters’ Assoc. or U. S. AND CANADA.— A. P. 
Dane, B. & M., Reading, Mass. 


ee STOREKEEPERS’ AssociATION.—J. P. Murphy, Box C, Collinwood, 
hio. 


TRAVELING ENGINEERS AssociATION.— W. O. Thompson, N. Y. C. & H.R, 
East Buffalo, N. Y. 


RAILROAD CLUB MEETINGS 


Next : | i 
Club. | Meeting. Title of Paper. | Author. | Secretary. Address. 
— - | —— V n k ÁU —Ə—ü—--—— v — U — CX ME DT ——————— —À 

Canadian ....... ! Yan. 13 (Cast Tron Wheel Records................. IT. H. Vaughan..... ped Powell ...... Room 13, Windsor Hotel, Montreal. 
Central ........ S Jan. 9 'Electro-Pneumatic Brake ................ Walter V. Turner... H. D. Vought.... 95 Liberty St., New York. 

New England....' Jan. 13 / Traming of Railroad Men,................ G. M. Basford...... Wm. F. Cade.... 683 Atlantic Ave., Boston, Mass. 
New York .......! Jan. 16 Rigid vs. Flexible Locomotive Boilers..... MW. J. Harkom...... MH. D. Vought....:95 Liberty St, New York, 
Pittsburgh +........ Jan. 23 ¡Thermit and Its QualificationS............ 'W. R. Hulbert...... J. B. Anderson... 207 Penna. Station, Pittsburgh, Pa. 
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PERSONALS 


It is our desire to make these columns cover as completely as 
possible all the changes that take place in the mechanical de- 
partments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in helping 
to bring this about. 


GENERAL 


R. COLLETT, superintendent fuel service of the St. Louis & San 
Francisco, has had his title changed to superintendent loco- 
motive performance. 


P. O. Woop has been appointed assistant superintendent loco- 
motive performance of the St. Louis & San Francisco, with head- 
quarters at Springlield, Mo. 


W. F. DrYsDALE., mechanical engineer of the Northern Rail- 
way of Costa Rica at Limon, Costa Rica, has resigned to engage 
in other business. 


J. V. B. Duer, foreman of motormen of the Manhattan divi- 
sion of the Pennsylvania Railroad at New York, has been ap- 
pointed assistant engineer, with headquarters at Altoona, Pa., 
succeeding B. F. Wood, resigned. 


J. M. Henry, master mechanic of the West Philadelphia shops, 
of the Pennsylvania Railroad, has been appointed superintendent 
of motive power at Pittsburgh, succeeding J. M. James, resigned. 


J. W. Sasser, master mechanic of the Seaboard Air Line at 
Jacksonville, Fla., has been appointed superintendent of motive 
power of the Norfolk Southern, with headquarters at Nor- 
folk, Vado <A 8 


G. CLINTUN GARDNER, JR, general foreman of motive power 
on the Manhattan division of the Pennsylvania Railroad at New 
York, has been appointed assistant engineer of motive power 
on the Northern divi- 
sion, with headquarters 
at Buffalo. He began 
railway work on Feb- 
ruary 2, 1893, on the 

Middle division of the 
. Norfolk € Western as 

inspector at the Roanoke, 

(Va.) machine shop. In 
May, 1894, he went to 
the Philadelphia & Erie 
division of the Pennsyl- 
vania Railroad as an ap- 
prentice at the Renovo, 

(Pa.) machine shop and 
subsequently was an ap- 
prentice at the Altoona 
shops. After completing 
his apprenticeship he was 
made material inspector 
and later was assigned 
to special work. On 
March 25, 1899, he was 
promoted to motive power inspector at the West Philadelphia 
shops, and about two ycars later was transferred to Jersey City, 
N. J., as motive power inspector in the office of the superin- 
tendent of motive power. In December, 1902, he was made as- 
sistant road foreman of engines on the New York division, with 
headquarters at Jersey City, and in April, 1905, was made as- 


Q. C. Gardner, Jr. 


sistant master mechanic at Trenton, becoming general foreman ` 


on the Belvidere division, now a part of the Trenton division, 
in December, 1906. In February, 1909, he was made general 
foreman of motive power on the Hudson division, and three 
years later became general foreman of motive power on the 
Manhattan division, in charge of enginemen, firemen, and shops, 
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with headquarters at New York City, which position he held at 
the time of his recent appointment as assistant engineer of mo- 
tive power on the Northern division of the same road,'as above 
noted. II 


WILLIAM GARSTANG, general master car builder of the Cleve- 
land, Cincinnati, Chicago & St. Louis and the Peoria & Eastern, 
retired from railroad service at the end of the past year, after 

an active career of 50 
years in the mechanical 

department. Until Feb- 

ruary, 1913, Mr. Gar- 
stang was superintendent 
of motive power of 
the Cleveland, Cincinnati, 

Chicago & St. Louis, the 

Peoria & Eastern, and 

the Cincinnati Northern, 

and had held the title of 
superintendent of motive 

power for 25 years, 20 

years with the Big Four 

and for 5 years, from 

1888 to 1893, with the 
. Chesapeake & Ohio. In 

February, 1913, he was 

relieved of a portion of 

his duties, and has since 
served mainly in an ad- 
visory capacity with the 
title of general master 
car builder. His former duties will continue to be performed 
by S. K. Dickerson, superintendent of motive power, and I. S. 
Downing, master car builder. Mr. Garstang was born February 
28, 1851, in England, and was educated in the public schools. 
In 1862 he carried water for the contractors on the laying of 
track from Fort Erie to Niagara on the Canadian shore of the 
Niagara river, and in December, 1863, entered railway service 
as a machinist apprentice on the Cleveland & Erie, now part óf 


William Garstang 


the Lake Shore & Michigan Southern, at Cleveland, Ohio, where 


he remained six years. During this period he went to night 
school and studied mathematics and mechanical drawing. He 
was then for 11 years machinist and general foreman of the 
Atlantic & Great Western and the New York, Pennsylvania & 
Ohio; for three years general foreman of the Cleveland & Pitts- 
burgh division of the Pennsylvania; for five yeass master me- 
chanic of the Cleveland, Columbus, Cincinnati & Indianapolis, 
now the Cleveland, Cincinnati, Chicago & St. Louis, and in 1888 
he was appointed superintendent of motive power of the Ches- 
apeake & Ohio. On April 1, 1893, he was appointed super- 
intendent of motive power of the Cleveland, Cincinnati, Chi- 
cago & St. Louis, which position he held until February 10, 
1913. He has thus been connected for approximately 30 years 
with Vanderbilt roads, and during that time he has been closely 
identified with the wonderful progress that has been made in 
railroading. During his first service on the Cleveland & Erie 
the link and pin coupler was used on passenger cars as well as 
freight cars; passenger cars were heated by wood stoves and 
lighted by sperm candles, and portable platforms were used 
between cars during stops to keep people from falling through; 
the locomotives burned wood, weighed only about 70,000 1b., 
and were equipped with valve gears having the hook motion 
and the independent cut off, and wooden brake beams, brake 
heads and brake shoes were used, over the route that is now 
traversed by the Twentieth Century Limited. Mr. Garstang 
has been connected with the Master Car Builders’ Association 
and Master Mechanics’ Association for about 35 years, and was 
president of the Master Mechanics’ Association in 1894 and 
1895. He has served on the committees that adopted the M. C. 
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B. standard car axle, journal box, journal brass, journal wedge, 
and the standard wheel, and for the past 12 years has been 
chairman of the committee on standard wheels, When this 
committee first took up the wheel question there were 45 differ- 
ent designs in use, which have now been reduced to designs 
for 60,000, 80,000 and 100,000 Ib. capacity cars. One of his most 
important recent achievements was the erection of the Big Four 
shops at Beech Grove, Ind., which he designed and contracted 
for, and the work was carried on under his supervision, in ad- 
dition to his other duties. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


CHARLES Bowersox, general foreman of the Toledo & Ohio 
Central at Bucyrus, Ohio, has been appointed master mechanic 
at that point. 


C. C. ELmes has been appointed road foreman of engines of 
the Philadelphia & Reading, with headquarters at Tamaqua, Pa. 


FRANK W. Mayo, engine house foreman at the Sunnyside 
Yards, Manhattan division of the Pennsylvania Railroad at Long 
Island City, has been appointed acting road foreman of engines 
of the Manhattan division, in charge of electric and steam serv- 
ice, and will continue in charge of the engine house at Sunnyside 
Yards, with headquarters at New York. The positions of fore- 
man of motormen and general foreman of motive power have 
been abolished. 


L. SHOWELL has been appointed division foreman of the Atchi- 
son, Topeka & Santa Fe at Deming, N. M., succeeding G. J. 
Kintz. 


PHILIP STOHLBERGER has been appointed road foreman of en- 
gines of the Atlantic City Railroad, with headquarters at At- 
lantic City, N. J. 

CAR DEPARTMENT 
C. M. Burcuer has been appointed car foreman of the Atchi- 


son, Topeka & Santa Fe at Amarillo, Tex., succeeding E. A. ` 


Bronson. 


, R. V. Carteton has been appointed general foreman of the 
passenger car shops of the Canadian Pacific at West Toronto, 
Ont. 


F. J. Harper has been appointed traveling piece work super- 
visor of the St. Louis & San Francisco, with headquarters at 


Springfield, Mo. 


Danmr Hotcoms has been appointed foreman of steel car re- 
pairers of the Atchison, Topeka & Santa Fe at San Bernardino, 


Cal. 


Georce H. O’Brien has been appointed car foreman of the 
Atchison, Topeka & Santa Fe at Wellington, Kan., succeeding 
C. M. Burcher, transferred. 


R. W. PnrrcHanD has been appointed assistant superintendent, 
car department, of the Terminal division of the Rock Island 
Lines, with headquarters at Chicago. 


F. Reeve has been appointed coach yard foreman of the Cana- 
dian Pacific at Vancouver, B. C, succeeding W. Woodhouse. 


W. WoopHOUsE has been appointed car shop foreman of the 
Canadian Pacific at Vancouver, B. C., succeeding L. L. Hannah. 


SHOP AND ENGINE HOUSE 


H. ALLEN has been appointed locomotive foreman of the 
Canadian Pacific at Alyth, Alta., succeeding W. G. McPherson. 


W. J. Anprews has been appointed locomotive foreman of the 
Canadian Pacific at Minnedosa, Man. 


E. A. BARNWELL has been appointed locomotive foreman at the 
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West Calgary roundhouse of the Canadian Pacific, West Calgary, 
Alta., succeeding J. Reed. 


Guy T. Foster has been appointed roundhouse foreman of the 
Atchison, Topeka & Santa Fe at Shawnee, Okla., succeeding P. 
S. Hoffar. 


J. E. GiLes has been appointed shop foreman of the Canadian 
Pacific at Lethbridge, Alta. 


Epwarp P. Gray has been appointed general foreman of the 
Atchison, Topeka & Santa Fe at Arkansas City, Kan., succeeding 
B. A. Eldridge. 


J. Honan has been appointed locomotive foreman of the Cana- 
dian Northern at Kindersley, Sask., succeeding W. Toll. 


Cuas. JOHNSON has been appointed division foreman of the 
Atchison, Topeka & Santa Fe at Williams, Ariz. 


D. G. McDoNar» has been appointed locomotive foreman of the 
Canadian Pacific at Macleod, Alta., succeeding J. A. Maddick. 


H. McHarpy has been appointed locomotive foreman of the 
Canadian Pacific at Neudorf, Sask., succeeding W. J. Andrews. 


W. G. McPHERsOoN has been appointed locomotive foreman of 
the Canadian Pacific at Moose Jaw, Sask. 


C. D. Mack has been appointed general foreman of the Atchi- 
son, Topeka & Santa Fe at Winslow, Ariz., succeeding G. F. 
Tilton. 


J. A. Mappick has been appointed locomotive foreman of the 
Canadian Pacific at Crowsnest, B. C. 


J. Morton has been appointed locomotive foreman of the 
Canadian Pacific at Konora, Ont., succeeding J. H. Wilson. 


DENNIS QUINLAN has been appointed assistant boiler shop fore- 
man of the Atchison, Topeka & Santa Fe at Albuquerque, N. M., 
succeeding Roy Welch, promoted. 


J. Reen locomotive foreman of the Canadian Pacific at West 
Calgary, Alta., has returned to his former position as shop fore- 
man at Alyth, Alta. 


W. Tot has been appointed locomotive foreman of the Cana- 
dian Northern at Hanna, Alta. 


Roy WELCH has been appointed foreman of boiler repairs of the 
erecting shop of the Atchison, Topeka & Santa Fe at Albuquerque, 
N. M., succeeding Dahl Holcomb, resigned. 


PURCHASING AND STOREKEEPING 


J. R. Ornvorrr has been appointed assistant storekeeper of the 
Baltimore & Ohio at Mount Clare shops, Baltimore, Md. 


W. H. WILLIAMS has been appointed storekeeper of the Balti- 
more & Ohio, with headquarters at Ivorydale, Cincinnati, Ohio, 
succeeding F. A. Murphy. 


— ~ a = 


SPEED OF EarLY LocomoTives.—A speed of 40 miles an hour 
with a light load, has been obtained upon the Manchester rail- 
way; and Mr. G. Stephenson, the engineer, has stated his opin- 
ion that an engine might be constructed to run 100 miles within 
the hour, although he acknowledges that “at that rapidity of 
motion the resistance of the atmosphere would be very con- 
siderable.” Engines are now made with eight times the power 
of the Rocket, yet with little more weight resting on each rail, 
the load being equally divided upon six wheels, and the ma- 
chinery placed in a more advantageous situation than formerly. 
The tubes of the boiler are made smaller and more numerous, 
and of brass instead of copper. The last engine put on the 
railway ran 23,000 miles with the most trivial repairs, taking 
every day four or five journeys of thirty miles each.—From the 
American Railroad Journal, March 15, 1834. 
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SUPPLY TRADE NOTES 


The Railway Utility Company, Chicago, has abandoned 
its branch office in Vancouver, B. C. 


W. H. Snedaker, local manager of the Griffin Wheel Com- 
pany's plant at Tacoma, Wash., has been elected a vice-president 
of that company, with office at Tacoma. 


Franklin L. Whitcomb has been elected president of the Grif- 
fin Wheel Company, with headquarters at Chicago, Ill., succeed- 
ing Thomas A. Grif- 
— — fin Mr. Whitcomb was 
born at Worcester, Mass., 
on March 5, 1862. His 
first business experience 
was with a commercial 
\ wool house in Boston 
| from 1882 to 1884. He 
| then went to Cleveland, 
where he was in the boot 
and shoe business for 
two years. For two 
years, from 1886 to 1888, 
he was with the Atchi- 
son, Topeka & Santa 
Fe, in the purchasing 
department at ‘Topeka 
and at Chicago, and since 
1888 he has been with 
the Griffin Wheel Com- 
pany. He was general 
sales agent of that com- 
pany until 1909, and in 
that year he was elected to the vice-presidency, from which 
position he has just been promoted to that of president. 


F. L. Whitcomb 


W. W. Butler has incorporated and is president of the 
W. W. Butler Company, Ltd., of Montreal, Que. The new 
company will engage in the business of selling railway, ma- 
rine and mining sup- 
plies; it is capitalized at 
$100,000 and will have 
offices in the Transpor- 
tation building, Mont- 
real. It will represent 
J. Stone & Company, 
Ltd., of London, who 
manufacture complete 
svstems of electric train 
lighting, and the Cana- 
dian Gold Car Heating & 
Lighting Company, Ltd. 
It will also represent the 
American Steel Foun- 
dries in Canada, and 
will have the railroad 
selling agency for the 
Glidden Varnish Com- 
pany. Mr. Butler will 
retain his interest in the 
Canadian Car & Foun- 
dry Company, the Cana- 
dian Steel Foundries, Ltd., and the Pratt & Letchworth Com- 
pany, Ltd. He has in addition taken a controlling interest in 
the Dominion Lubricating Oil Company. With him is associ- 
ated George T. Merwin, who formerly represented the Safety 
Car Heating & Lighting Company in Canada. 


W. W. Butler 


The Pittsburgh Steel Products Company, Pittsburgh, Pa., has 
opened an office at 1933 Railway Exchange building, St. Louis, 
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Mo., in charge of A. F. McCoole, manager of sales, and C. F. 
Palmer, supervisor. | 


Frank A. Purdy, who for seven years has been manager of 
the Canadian Gold Car Heating & Lighting Company at Mont- 
real, has been transferred to the New York office of the Gold 
Car Heating & Lighting 
Company. He will bear 
the title of sales man- 
ager for the Canadian 
company and also for 
the Gold Car Heating 
& Lighting Company in 
the United States, with 
headquarters in New 
York City. The W. W. 
Butler Company, Ltd., 
of Montreal, will act as 
selling agents for the 
Canadian Gold Car 
Heating & Lighting 
Company. Mr. Purdy 
was born in the central 
part of New York State 
in 1866. His family 
moved to Iowa in 1868. 
He began railroad work 
in 1887 as fireman on 
the Burlington, Cedar 
Rapids & Northern, now part of the Rock Island system, where 
he remained until 1892, when he went to Chicago to engage in 
the livestock commission business. In 1905 he joined the staff 
of the Gold Car Heating & Lighting Company. For about two 
years he did general field work on the selling force, subsequently 
being appointed to manage the Canadian company. 


F. A. Purdy 


Charles W. Allen, manager of the railway department of the 
Reading-Bayonne Steel Casting Company, Reading, Pa.,. has 
been made vice-president and a director of the Reading Specialty 
Company, a company re- 
cently organized to sell 
the cast steel products 
of the Reading-Bayonne 
Steel Casting Company. 
Mr. Allen received his 
education in the Tam- 
aqua (Pa.) schools and 
served as a machinist's 
apprentice in the Tam- 
aqua shops of the Phila- 
delphia & Reading. He 
later became engine 
house foreman at Mil- 
ton, where he remained 
for six years. In 1904 
he was transferred to 
Reading as master me- 
chanic of the Reading 
& Harrisburg division. 
He left this position on 
January 1, 1907, to be- 
come railroad repre- 
sentative of the L. S. Bordo Company, with which he remained 
until his appointment as manager of the railway department of 
the Reading-Bayonne Steel Casting Company. He is the son of 
G. S. Allen, one of the oldest members of the Master Mechanics’ 
Association, who was formerly a master mechanic of the Phila- 
delphia & Reading, and who served that road for 54 years. 


The Canadian H. W. Johns-Manville Co., Limited, has 
moved its Toronto branch to No. 19 Front street, East. The 
new store and warchouse bas a floor area of approximately 


C. W. Allen 
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35,000 sq. ft. and is situated in the heart of the wholesale 
district. 


Thomas A. Griffin has been elected chairman of the board of 
directors of the Griffin Wheel Company, Chicago. Mr. Griffin 
was born August 28, 1852, at Rochester, N. Y. His first busi- 

ness experience was as 

p ur an apprentice at Roches- 
dm | ter, and he has been in 
the car wheel manufac- 
turing business continu- 
ously since 1868. He 

went to Detroit in 1875 

and operated for the 

Michigan Car Company 
| its plant known as the 
| Detroit Car Wheel Com- 

pany, manufacturing all 
| the wheels made and 
used by the Michigan 
Car Company. In 1879 
the Griffin Car Wheel 
Company of Detroit, was 
organized and a foundry 
built by T. F. Griffin, his 
father, associated with 
T. A. Griffin and P. H. 
Griffin. The following 
year Thomas A. Griffin 
went to Chicago, where he organized the Griffin & Wells Foun- 
dry Company, and in 1886 this company was merged into the 
Griffin Wheel & Foundry Company, Mr. Griffin at this time ac- 
quiring all of the interest in the Griffin Car Wheel Company 


—— » 


T. A. Griffin 


at Detroit. Subsequently the name of the company was changed ° 


to Griffin Wheel Company. Besides having five foundries in 
Chicago the company operates foundries in Boston, St. Paul, 
Detroit, Kansas City, Denver and Tacoma, and a plant is being 
built at Los Angeles. 


Robert Christy Totten, president of the Nickel Chrome Car 
Wheel Company, Pittsburgh, Pa. died recently. Mr. Tot- 
ten was born in Pittsburgh on January 6, 1833, and lived in 
that city his entire life 
with the exception of 
three or four years 
spent in St. Louis. His 
father was one of the 
earliest iron founders in 
the Pittsburgh region 
and organized the old 
Fort Pitt Foundry, which 
did a great deal of work 
for the United States 
government during the 
Mexican war in the cast- 
ing of cannon. At the 
death of his father, which 
occurred in 1850, Mr. 
Totten, then only about 
17 years of age, entered 
the foundry and con- 
tinued in that business 
until about 1891. Since 
that time he had been 
P engaged, to a greater or 
less degree, in the study of metallurgy, especially in connection 
with improvements in chilled iron castings. At the time of 
his death he was engaged in exploiting an invention relating to 
the use of nickel and chrome to chill iron for the manufacture 
of car wheels. 


R. C. Totten 
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CATALOGS 


SELF-OPENING Dir.—A particularly interesting, fully illus- 
trated discussion of the arrangement and operation of thread 
cutting dies is given in a catalog prepared by Wells Brothers 
Company, Greenfield, Mass. In addition to the discussion on 
the general principles of successful dies, the catalog contains il- 
lustrated descriptions of the type of self-opening die perfected 
by this company. This catalog includes information which will 
be of assistance to tool room foremen. 


CAR WHEEL LaTHE.—The new Putnam 42 in. coach and ten- 
der wheel lathe is well described in a leaflet being sent out by 
Manning, Maxwell & Moore, 119 West Fortieth street, New 
York. This lathe is a distinct advance in its field and provides 
for the turning of a pair of coach or tender truck wheel tires 
with only two operations and without the necessity of a single 
change of cutting tools. The new details used on the machine 
are separately illustrated and described in this leaflet. 


STEEL ÁXLES.—A catalog from the Illinois Steel Company, 
Chicago, Illinois, contains the full text of the Master Car Build- 
ers’ Association standard specifications for steel axles and also 
the standard specifications for car and tender axles prepared 
by the Illinois Steel Company. Illustrations are included show- 
ing the standard M. C. B. and A. S. & I. R. standard axle. A 
brief discussion of the proper method of manufacture as it is 
done at the Illinois Steel Company's mills forms the intro- 
duction. 


PLANING MACHINES.—A catalog devoted entirely to planing 
machines of various kinds has been prepared by the Betts Ma- 
chine Company, Wilmington, Del. Planers in sizes from 36 in. 
to 150 in. by 144 in. are illustrated, and in each case the facing 
page contains a full but brief description of the construction. 
In addition to the complete machines, the catalog also contains 
illustrations and descriptions of some details. Reversing motor 
drive in connection with several sizes of these machines is also 
illustrated. 


FunNAcEs.—"The cost of fuel is not as important as what you 
can get out of it, and this depends on how you utilize it, which 
in turn is governed by your furnace design and operation.” The 
discussion in a catalog issued by the W. F. Rockwell Company, 
50 Church street, New York, is largely based on this statement. 
It fully describes the construction and operation of various 
sizes and types of Rockwell furnaces and illustrates designs for 
a great variety of uses. Many of these are suitable for use in 
railroad shops. 


AIR Compressors.—The “Story of the Imperial" is the title 
of a booklet just issued by the Ingersoll-Rand Company, 11 
Broadway, New York City. It outlines in a brief form the 
features of the design and construction of the Imperial line of 
air compressors. It is arranged to give the reader a thorough 
understanding of the various steps in the construction of the 
machine showing how the air compressors are designed and 
built. Each important operation in the manufacture is illus- 
trated with excellent reproductions of photographs. 


Paciric Type Locoworive.— Bulletin No 1,016 from the Amer- 
ican Locomotive Company, 30 Church street, New York, briefly 
considers the field of train operation to which the Pacific type 
locomotive is especially adapted, and includes in its 19 pages, 
photographs of 42 designs that have recently been built by this 
company. A tabular comparison of an equal number of loco- 
motives giving the full dimensions of each is also included. 
This is a very complete exhibition of the 4-6-2 type locomotives 
that have proven successful under many variations of traffic 
conditions in both passenger and freight service. The locomotives 
shown have weights on drivers ranging from 122,500 Ibs. to 
197,800 Ibs. 
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The wooden box car that is too good to 


Reinforcing 

Wood scrap and yet not strong enough to mect 
ás modern service conditions, forms a 

Box Cars serious car department problem. In 


many cases the problem has been successfully solved by re- 
building the cars and adding steel underframes. While the 
life of such cars can be lengthened and their capacity in- 
creased by thus rebuilding them, it is always an expensive 
way out of the difficulty and is not always justified. The 
method employed in reinforcing wooden box cars on the 
Canadian Pacific, which is described elsewhere in this issue, ` 
is of special interest because of its simplicity and cheapness, 
and because the work can be done at almost any car repair 
yard. In strengthening the ends of these cars no expense 
is involved in tearing out the old material. Even if the old 
end posts are cracked they and the old lining are left in place 
and the reinforcement placed over them. The large number 
of cars which have been strengthened in this way have justi- 
fied the application of this end reinforcement and the Z-bar 
center sills, as the repairs afterward found necessary are no 
more extensive than if an entire steel underframe had been 
employed. 


In the address presented by George M. 
. Dasford at the January meeting of the 
of Railway New England Railroad Club, a portion 
Men of which is reprinted in this issue, the 
railway men of this country received a warning. Will the 
warning be heeded, or when skilled men are needed, will the 
practice be continued of "Making them overnight from any- 
thing with two hands that comes along?" The type of man 
that the railway conditions of today demand cannot be de- 
veloped overnight, nor in a few days or a few weeks. The 
one solution of this problem is careful selection and sys- 
tematic training over a period of ycars; in a word, ap- 
prenticeship. 

A vital point in the training of apprentices, on which 
emphasis was laid in this paper, is the keeping of the boys 
on the road after their apprenticeship is completed. In deal- 
ing with this Mr. Basford says: "Is your organization quali- 
fied to receive and retain apprentices when through their 
time? If not you have a great work to do before you begin 
to talk about training young men for railroad service. Do 
you encourage capable young men, and do you have auto- 
matic means whereby able men will reveal their qualifications 
for promotion? Do you promote men and thereby encourage 
your subordinates or do you import strangers when you have 
good places to fill? If you cannot answer these questions look 
up the plan for studying and recording the characteristics 
of men, which was so successfully introduced on the Lake 
Shore & Michigan Southern (see American Engineer, Decem- 
ber, 1908.) about five years ago by LeGrand Parish. Does 
your president give it out as a basic principle of organization 
that every officer on the road must train and otherwise edu- 
cate his own successor? Progressive promotion presents a 
problem, but until it is solved or partially solved, it is fruit- 
less to consider recruiting systems. The best possible re- 
cruiting and training methods will fail if recruits, however 
well trained, are brought up against continual discour- 
agement." 

In order to keep apprentices on the payroll after graduation 
they should be given journeymen's wages. That this is 
realized on the New York Central is indicated by the fact 
that 84 per cent of the apprentices who graduated in 1912 
and 86 per cent of those who graduated in 1913 were given 
journeymen's rates and remained in the service of the com- 
pany. 

In discussing Mr. Dasford's paper, F. W. Thomas, super- 
visor of apprentices of the Atchison, Topeka & Santa Fe, 
said: "While authority was given us nearly seven years ago 
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` to experiment with an apprenticeship scheme for two or three 
years, it has long since passed the experimental stage and the 
Santa Fe would no more think of abolishing its apprentice 
system than it would of abolishing its power houses and tool 
rooms. Everything put forth by Mr. Basford in this paper, 
and even more, has been proven to be more than true. Dur- 
ing this time we have filled a number of our shops with bright, 
aggressive, active, ambitious young men, thoroughly skilled 
in their trades, and 70 per cent of all the apprentices 
graduated during the past seven years are still in service, and 
over 10 per cent have been given some official position. 
While formerly we had to employ from two to three thou- 
sand men annually to keep our shops going, it is the predic- 
tion now that within two years from this date it will not be 
necessary for the road to go outside to employ any skilled 
mechanics. This road does not consider the educating and 
training of the apprentices in the shop as an expense, but 
considers it an investment." 

Wherever apprenticeship has been given a fair trial the 
success has been immediate, and the results that are being 
realized by the comparatively few roads that have installed 
such a system prove beyond question that apprenticeship is 
no longer an experiment. 


In the last analysis to bring a heavy pas- 


Pennsylvania S : ee 

étage T senger train to high speed and to maintain 
tantie Lype the speed, means simply boiler capacity in 
Locomotive the locomotive. This, of course, assumes 


that the cylinder passages are suitably designed to allow the 
locomotive to run at high speed at a fairly long cut off. There- 
fore there is no particular advantage in using a Pacific type 
-Jocomotive in preference to an Atlantic type provided the latter 
has as large a boiler as the former. It is a simple matter to 
use the same size cylinders in the two cases and deliver the same 
power. Limitations of the weight allowed per axle of passenger 
locomotive on most roads, however, compel. the use of three 
driving axles in order to carry the requisite boiler to supply the 
power needed for the heavy train. These weight limitations are, 
of course, principally governed by considerations that affect the 
track structure rather than any feature ‘of design of the loco- 
motive. 

It was believed by the locomotive designers of the Pennsyl- 
vania that it would be possible to build an Atlantic type loco- 
motive which would have sufficient boiler capacity for very 
heavy passenger work and still not have any more serious 
effect on the track than the Pacific type locomotives in use. They 
realized, of course, that this large boiler was going to place 
great weight on the drivers, but believed that by extreme care 
in the design of the reciprocating parts, it would be possible to 
so reduce the weight in the counterbalance as to bring the 
combined static and dynamic weight on the track to a figure 
below that ordinarily given by locomotives with much less dead 
weight on the axle. This they proceeded to do and with com- 
plete success. To be sure, the weight per driving axle is nearly 
67,000 lb. at the rail, but, on the other hand, the weight of the 
reciprocating parts on each side of the locomotive is but 1,000 Ib. 
Balanced for 70 miles an hour, with 80 in. drivers, the dvnamic 
augment of the counterbalance weight is less than 30 per 
cent of the static weight on the wheels and, when combined 
with the static weight, gives a total blow on the rail of less than 
87,000 lb. This is little, if any more than the blow given by 
most Pacific type locomotives which have 55,000 Ib. static weight 
per axle at the rail. | 

We then have here an Atlantic type locomotive with prac- 
ticaly the hauling capacity of a Pacific type and with a total 
weight about 60,000 Ib. less. This saving in weight can be 
placed in the train and the locomotive should be capable of 
hauling a heavier trailing load than a Pacific type with the same 
size cylinders and drivers. As a matter of fact this locomotive 
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has shown itself to be capable of pulling an extra car on the 
same schedule. 

In the detailed description of the construction of this loco- 
motive which will be found elsewhere in this issue, it will be 
readily apparent to the locomotive designer how the result has 
been accomplished. Briefly, it consists of taking advantage of 
the very best quality of material and using it in a form which 
will allow the full advantage of the increased strength to be 
obtained. 

Experience with the first experimental engine of this type in- 
dicated that it would be necessary to develop a new scheme for 
equalization if an easy riding locomotive was to be obtained. 
Steps were taken to do this and the third engine of the series, 
which has proved to be so completely successful, is equalized in 
a very unusual manner for an Atlantic type locomotive. The 
result has been a smooth, comfortable riding machine. 

Not the least interesting feature of the locomotive is the new 
trailer truck that has been applied. The truck frame in this 
case also acts as an equalizer, a combination which has worked 
out very satisfactorily. It is in the form of a single large steel 
casting which, while massive in form and of great strength, 1s 
remarkably light. It is held from movement in a horizontal 
plane at the radius pin and from movement in the vertical plane 
at the trailer truck journal but at all other points it is permitted 
a combination movement either horizontally or vertically as may 
be necessary for the radial action or the action as an equalizer. 
These two movements do not interfere with each other in 
any way. 


An article in the issue of January 30 of the 


Refrigerator à 
S Railway Age Gazette presents some very 
id interesting facts in connection with refrig- 
Design erator cars. In recent years the railways in 


general have been adding very materially to their amount of 
equipment of this kind till at the present time they now control 
over 63 per cent of the refrigerator cars in operation. The 
tendency appears to be toward a decrease in the number of pri- 
vately owned cars of this class and it is advisable for the mechan- 
ical department to extend its knowledge of the features of 
design that are peculiar to this class of equipment. As is 
pointed out in the article, refrigeration is a science which re- 
quires a certain amount of careful study if it 1s to be success- 
fully applied to railway equipment.  Perishable freight, if not 
given the proper protection and care, will produce more claims 
per unit of neglect than any other class of freight. A refrig- 
erator car is a cold storage plant on wheels, but its service is 
such that what might be entirely practical for an ordinary cold 
storage plant may not be practical in a refrigerator car. Like- 
wise, the general type of box car construction cannot be fol- 
lowed in all its details in the construction of these cars. 

The article states that since the extra weight of refrigerator 
cars is carried in the superstructure, which, together with the 
high or suspended load usually carried, will raise the center of 
gravity of the car an appreciable amount, there has been a£ onc 
time or another a large number of derailments. When these 
have occurred it has been found that they can be almost entirelv 
overcome by decreasing the distance between the side bearings 
and bringing them well inside of the rails. The standard prac- 
tice in this regard now seems to be about 24 in. on each side 
of the center of the truck, with a clearance of % in. to 3$ in. 
Some car designers are strongly in favor of roller side bear- 
ings or some anti-friction arrangement which will assist the 
trucks in traversing curves, since the refrigerator car body is 
of such rigid construction that it will not ease off from the 
side of the truck as it strikes the elevated rail. 

An excellent method of keeping reírigerator cars clean and 
free from permeating odors is suggested from the experience of 
one car company. This consists of applying two coats of hot 
linseed oil to the inside sheathing of the car and covering it 
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with a good grade of varnish. The oil will be absorbed as soon 
as applied, filling the pores of the wood and thereby preventing 
any material amount of absorption of any odors. The cars can 
then be kept clean with ordinary soap and water. 

It is pointed out that the most vulnerable part of a refrig- 
erator car is the insulation, and unless this is applied correctly 
it will very greatly decrease the efficiency of the car. An in- 
teresting test of the value the number of layers of insulation 
may have in a refrigerator car is reported. The purpose of this 
test was to determine whether or not it would be advisable to 
add an extra layer of insulation to some one-layer cars, and to 
compare the efficiency with that of a car provided with three 
layers of insulation. The test was a standing test and the car 
was empty. All four cars under test were iced at the same time 
with 7,300 lb. of ice and the temperatures were read on six 
thermometers scattered throughout the car, every four hours there- 
after. A temperature of 48 deg. was maintained in the car with one 
layer of insulation for 18 hrs. and 30 min.; in the two-ply car 
it was maintained for 68 hrs., and in the three-ply car, 115 hrs. 
and 30 min. The ice lasted 196 hrs. in the first car; 216 in the 
next, and 236 hrs. in the three-layer car. Another test of the 
value of insulation was made on two cars, one of which had two 
layers of 14 in. Linofelt, and the other with six layers of the 
same insulation. These cars made a nine days' journey with an 
average outside temperature of 68 deg. The two-layer car con- 
sumed in this journey, 12,055 lb. of ice and the six-layer car, 
8410 Ib. of ice. On arrival the temperature in the two-layer 
car was 42 deg. and in the six-layer car about 43 deg. This 
test showed that the heat transmission through the two-layer 
car was at the rate of 5.1 B. t. u. per square foot of exposed 
surface for 24 hrs. per degree of difference between the inside 
and outside temperatures. For the six-layer car the amount of 
heat transmission was only 3 B. t. u. on the same basis. The 
maximum variation for 24 hrs. in the six-layer car was 2 deg., 
and in the two-layer car it was 6 deg. These tests very clearly 
indicate the necessity of not only using ample insulation, but 
using the best quality and applying it in the best manner. The 
article illustrates a number of recommended arrangements for 
insulation applications. 


A 
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The road foreman of engines, or travel- 
ing engineer, holds a most important 
position as a railway officer. The nature 
of his duties is such that, if he is the 
right type of man, he can become a power in the economical 
operation of trains; on the other hand, if he is not the right 
man for the position, he may, unless he is promptly checked, 
cause a rapid deterioration in the quality of the service ren- 
dered by the enginemen over whom he has charge. 

In an article on this suBject in the Railway Age Gazette of 
February 6, the question of temperament is placed first as the 
one demanding the greatest consideration in the selection of 
a road foreman. The article states: 

"In choosing a man from the ranks for the position of road 
foreman there are several things to consider. A man may 
have a good record as regards freedom from accidents; 
he may have a record for saving fuel; he may be able 
to get his train over the road under trying conditions: 
he may have an unusually thorough knowledge of the 
locomotive. One or more of these reasons frequently will 
be made the prime factor in the selection of road foremen. 
Without question they are matters of great importance and 
are to be given careful consideration in deciding on the man 
for the place. But should anv one of them, or all of them 
combined, constitute the deciding factor in making the final 
selection? This is a weighty question, and a little study of 
the nature of the work may help in answering it. 

"Now, the road foreman is a teacher. To be a thoroughly 
competent officer, he needs all the temperamental character- 
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istics of the most successful educator. He is placed in direct 
charge of the enginemen and the firemen in his district, and 
he has, or ought to have, charge of the selection and training 
of firemen. It is through his training and under his direction 
that these young men become enginemen, and their ability as 
runners depends to a great extent on the road foreman. 
Moreover, a considerable part of this officer’s work is the 
conducting of investigations; and in order to properly weigh 
the evidence and decide with absolute fairness on the disci- 
pline necessary in such cases, he must be thoroughly capable 
of acting in a judicial capacity. 

“Summarizing, then, the characteristics which should obtain 
in a man if he is to successfully fill the position of road fore- 
man of engines: He should be of an even temperament and 
of a disposition which will command the friendly feeling and 
the respect of those under him; he should be capable of train- 
ing men; and in investigations, he should be capable of getting 
at all the evidence, weighing it judicially, basing his decision 
on sound reasoning and then enforcing discipline impartially. 
In brief, he should combine the qualities of a student of 
human nature, a skilful educator and an impartial judge. He 
should also have a thorough knowledge of the locomotive 
and its efficient handling, and of course, be thoroughly ac- 
quainted with all the rules regarding the operation of trains.” 

Too little attention is generally given to the selecting of 
men for the position of firemen. There have been, of course, 
times when it was necessary to take almost any man who 
came along and applied for a place; but even at such times 
a better class of men could have been obtained had a compe- 
tent road foreman hired the man, rather than some one 
totally unacquainted with the operation of locomotives. In 
treating this phase of the subject the article says: 

“The selection and training of firemen, who are to be the 
future enginemen, should be given at least as much care as 
the selection and training of shop apprentices; and the man 
who understands better than anyone else the type of man that. 
will produce the best results in this service is the road fore- 
man. The road foreman has the chief responsibility in train- 
ing the man after he is accepted, and he should personally 
select the material with which he has to work. The selection 
is too important to be settled without his aid. In order to 
do this intelligently he must be a student of men, their 
characteristics and their habits.” | 

Good results cannot be expected from a road foreman if 
he is overworked. This naturally brings up the question of 
how much work should' be assigned to a road foreman. There 
has seemed, in the past, to be a tendency toward placing too 
many crews under one foreman's supervision, and when this 
is done he cannot do justice to any crew. Under such cir- 
cumstances he seldom rides with a crew unless so directed 
by his superiors because the men in question are not doing 
good work. In the article from which we have quoted, 
emphasis is laid on the success of the system, now in force 
on a number of roads, of requiring the road foreman to visit 
each of his crews once in a certain period of time, 30 days 
being generally fixed as the limit for this purpose. In con- 
clusion, three principal considerations are outlined for the 
selection of road foremen: 

"(1) Consider first the temperament of the man; his ability 
as an engineman and his other characteristics should be secondary 
to this. 

“(2) Make a careful study of what it is desired to have the 
road foreman accomplish and with this in mind fix the extent 
of his work so that he can keep in close and frequent touch 
with every man under his jurisdiction. 

"(3) Give him absolute charge of the hiring of firemen 
and the training of both firemen and enginemen; then hold 
him responsible for the development of the right kind of 
men. 

"Finally, if a system of supervision and training of engine- 
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men by means of road foremen is to be a success the officer 
who selects the road foreman must be a man who is wholly 
fitted for the position he holds. It cannot be reasonably 
expected that a master mechanic who is narrow minded, and 
who looks only at today and lets tomorrow take care of itself, 
will have under him any but men of the same type. In the 
final analysis, the type of man who holds the place of road 
foreman depends on the type of man at the head of the 
organization." 


NEW BOOKS 


Kansas Fuels: Coal, Oil, Gas. Engineering Bulletin No. 3 from the Uni- 
versity of Kansas. Bound in paper. 6 in.x 9in. 40 pages. Illustrated. 
Published by the University of Kansas, Lawrence, Kan. Copies free 
on request. 

The heating values and proximate analyses of coal, as found in 
the different mines in Kansas, together with other important in- 
formation concerning the mining and the general characteristics 
of the fuel are given in this bulletin. Similar analyses and in- 
formation are also included in connection with oil and natural 
gas from the same regions. 


Spontancous Combustion of Coal. By S. W. Parr and F. W. Kressmann. 
Bulletin No. 46, University of Illinois. 87 pages. 6 in. x 9 in. Illus- 
trated. Bound in paper. Published by the University, Urbana, Il. 
Copies free. 

In view of the fact that it is becoming quite general practice 

for the larger users to store quantities of fuel for the purpose 

of protecting themselves against labor difficulties at the mines 

or interference of transportation by weather conditions, a 

thorough investigation of the causes and prevention of sponta- 

neous combustion is of decided value. This bulletin contains 
probably the most carefully prepared report on the subject that 
has yet appeared. In the conclusions, it lists the preventive or 
precautionary measures that are suggested for the prevention of 
spontaneous combustion, especially with bituminous coals of the 
Illinois type. 


Scientific Management. Addresses and discussions presented at the First 
Tuck School Conference, Dartmouth College. Bound in cloth, 6 in. x 
9 in.. 387 pages. Published by the Weekly Bulletin Publishing Co., 
Boston, Mass. Price $2.50 net. 
This book contains a complete report of the conference on Scien- 
tific Management held at Dartmouth College under the auspices 
of the Amos Tuck School of Administration and Finance, includ- 
ing papers on the principles of scientific management, scientific 
management and the laborer, scientific. management and the 
manager, discussions of the applicability of scientific manage- 
ment in certain industries, scientific management and govern- 
ment, and other phases of scientific management. Among the 
the authors are included Henry B. Quinby. ex-Governor of New 
Hampshire; Ernest Fox Nichols, LL.D.. President of Dartmouth 
College; Frederick W. Taylor, consulting engineer; Henry L. 
Gantt, consulting engineer; Harrington Emerson, consulting en- 
gineer, and other experts who are noteworthy in scientific man- 
agement. 


Analyses of Coals in the United States. By N. W. Lord. Bulletin No. 22, 
Department of the Interior, Bureau of Mines. In two parts. Bound 
in paper. 6 in. x 9 in. 1,200 pages. Illustrated. Published by the 
Burcau of Mines. Copies free. | 

This bulletin contains, in the first part, analvses which have 

heen made by the United States Geological Survey and the Na- 

tional Bureau of Mines from 1904 to 1910 of over 10,000 samples 
of coal collected in the United States. In. the second volume 
are full descriptions of the samples that are shown by analyses 
only in the first part. These descriptions have been compiled 
from the note books of the persons who collected the samples 
and present such information regarding the character of the 
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coal, the impurities in the beds sampled and the nature of the 
roof and the floor of the bed, as has a definite bearing on the 
significance of the analysis of the samples. They also give sup- 
plementary details as to the capacity or output of the mine, thc 
methods used in mining, the preparation of the coal and the 
chief uses to which it is put. The bulletin contains chapters 
by J. A. Holmes, F. M. Stanton, A. B. Fieldner and Samuel 
Sanford. 


American Railway Master Mechanics! Association. Proceedings of the 1913 
convention. Illustrated. Bound in cloth. 856 pages, 6 in. by 9 in. 
Published hy the Association. Joseph W. Taylor, secretary, 1112 Karpen 
building, Chicago, Hl. Price $5. 

The proceedings of the 1913 convention inciude, in addition to 

the full text of the reports and discussions of the various com- 

mittees, a reprint of the Pennsylvania Railroad report on the 
tests of a superheated steam Atlantic type locomotive, which 
formed an appendix to the report of the committee on super- 
heaters. This section makes the book of unüsual value for ref- 
erence, since the tests were most complete in every particular 
and contain data of great value to all locomotive designers. 

The volume contains the list of committees that will report at 

the 1914 convention as well as the usual matter included in 

the proceedings of the larger associations in connection with 
the list of members, etc. 


Master Car Builders? Association, Proceedings of the 1913 convention. 
Illustrated. Bound in cloth. 1142 pages, 6 in. by 9 in. Published by 
the Master Car Builders’ Association, Joseph W. Taylor, secretary. 
1112 Karpen building, Chicago, Hil. Price $10. 

Each year the report of the proceedings of the convention of 
the Master Car Builders’ Association has continued to grow in 
size, and in 1913 it reached a total of 1,142 pages in addition 
to 90 double page charts. This has made it advisable to publish 
it in two parts. Part I contains the reports of the committees at 
the last convention with the full discussion thereon, reports oi 
the ofhcers and the minutes of the meetings of the executive 
committee. It contains 666 pages. In Part II are the rules ot 
interchange, the results of latter ballot and the standards and 
recommended practice of the association. The price has been 
increased from $7.50 to $10.00. This includes both volumes. At 
the 1913 convention there were reports from 29 different com- 
mittees discussed in addition to three subjects for topical dis- 
cussion. Many of these were of the utmost importance and 
value to the railways of the country. The volume contains the 
names of the members of the different committees which will 
report at the 1914 convention, as well às a full list of the mem- 
bers of the association with their addresses and the number of 
cars represented. 


Working Drawings of Machinery. 
McKenzie. Bound in cloth. 
Published by John 
Price $2. 

While this book is planned especially to meet the needs of the 

second and third year students who are studying drawing in 

the department of mechanical engineering at the Massachusetts 

Institute of Technology, it 1s not by any means a text book, 

but rather takes the form of a treatise in the application of 

mechanical drawing to the describing or designing of ma- 
chinery. It gives a correct conception of the character and 
purpose of a working drawing, exact relation between the pic- 
torial drawing of an object and its orthographic projection, 
and illustrates good modern practice in methods of representa- 
tion, dimensions, drafting room systems and the like. Further 
it explains briefly, from the standpoint of the engineer rather 
than from the architect's, a few of the common methods of 
pictorial representation, particularly of mechanical perspective. 

The text is clearly expressed and the illustrations are on a 

scale well suited to the size of the page. 


By Walter H. James and Malcolm C. 
Illustrated. 6 in. x 9 in. 140 pages. 
Morley & Sons, 432 Fourth avenue, New York. 
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TURNING DRIVING WHEEL TIRES 


Huntincton, W. Va., January 16, 1914. 
To THE EDITOR: 


I note in the June, 1913, issue on page 336 a record for turning 
driving wheel tires at the Richmond shops of the Chesapeake € 
Onio, and in the December, 1913, issue, page 640, the record 
made at the Clifton Forge shops of the same company. 

We have at the Huntington shops of the Chesapeake € Ohio 
one of the latest types of heavy, high duty, driving wheel lathe 
manutactured by the Niles-Bement-Pond Company, and of the 
same pattern on which the two above mentioned records were 
made. This machine differs, however, in the method of drive. 
In the other tests the machines were driven by direct current 
motors which give a wider variation of speed. In the test 
noted below the machine was driven by a 50 h. p. 440 volt 3 
phase alternating current, motor at 900 r. p. m. 

By careful attention to the details we turned the following set 
oi Mallet locomotive driving wheel tires, consisting of six pairs, 
in a total time of 2 hr. 24 min. The depth of cut was Y in. 
on the side, making Y in. reduction in diameter. The original 
diameter of the tires was 56 in. They were very hard and the 
small reduction did not permit us to get under all of the hard 
Spots. 


Time Time Time Time, Floor Cuttin 
Pair Chucking. Finishing. Removing. to Floor. Speed. 
No. Min. Min. Min. Min, Ft. per Min. 
| p 3 1385 115 23 11 
Hurt Pu ACT 3 18 2 23 11 
K ts 3 23 2 2$ 11 
au Lu E 314 19 1% 24 1] 
Slice eae x 3 20 2 25 11 
Once 3 16'4 114 2] 11 
Average time turning, 19 min. 10 sec. Average time removing from 


Average time from floor to floor, 24 min. 
H. M. Brown 
Shop Superintendent. 


DOES THIS FIT YOUR SHOP? 


New York, January 19, 1914. 


lathe, 1 min. 45 sec. 


To THE EDITOR: 

I have been much interested in the articles entitled, “College 
Men and the Railroads.” 

I first entered a technical college, but after a year of it, I de- 
cided that it would not help me in the mechanical department 
of a railroad, so I left. I am now a machinist's helper in the 
erecting shop of one of the largest shops in the East, and should 
like to know if other shops are managed the way this one is. 

A locomotive comes into the shop and stripping is begun. 
Quite a few parts are broken or distorted by rough handling. 
Smaller parts, such as brackets, are thrown to the ground or 
into the pit. A sweeper comes along and shovels the dirt, ashes, 
lagging. and some of these small parts into a wheelbarrow and 
the contents of the latter are thrown away. Nothing would be 
easier than to have boxes to put the parts in. A farmer taking 
a machine apart knows enough to do that. 

It is the same with the bolts and nuts, many of which are 
removed in perfect condition—they are thrown down and swept 
away. 

Pipes, copper as well as iron, are frequently lost in the same 
wav. 

Then, when it comes to assembling the locomotive, how do 
they replace the missing parts—order new ones? No—send a 
man outside and take that part from an engine of the same 
class which is waiting to come into the shop. All this takes 
extra time. Often the part won't fit, so a man is put to work 
chipping and filing it—marvelous efficiency. 

As to the tools, most of them are in poor condition. If a 
man was employed especially to keep the wrenches up to gage, 
to retemper chisels and repair other tools, his wages would be 
saved many times over. 
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Another thing—anyone grinds drills, chisels and lathe tools. 
I thought it an indisputable fact that the only economical way 
was to have certain men do all the grinding. Cutting tools 
will not work efficiently if ground with a wrong angle. 

I do not say that everything is done badly, nor do I pretend 
to know it all, but it seems to me that in some of these prac- 
tices, there 1s room for improvement. HELPER. 


YOUNG VALVE GEAR 


SoutH BETHLENEM, Pa., January 10, 1914. 
To THE EDITOR: 


I noticed on page 43 of the January issue, the description of a 
new valve gear designed by O. W. Young, of Schenectady, N. Y. 
In going over this article I note that Mr. Young made a mistake 
in comparing his valve gear with the Walschaert. In the valve 
ellipses presented, Mr. Young uses a valve travel of 614 in., 1% 
in., lap, 14-in lead and %-in. inside clearance on the Walschaert 
gear, and 8% in. travel, 114 in. lap, 3%-in. lead and %4-in. inside 
clearance for his valve gear. He then goes on to state that his 
gear gives 50 per cent wider port opening at all cut-offs. 

The error lies in the fact that he should have considered all 
things, including valve travel, lap, lead, etc., the same on both 
gears when making the comparison. There has been much talk 
in regard to patent valve gears and their nicety of steam dis- 
tribution, when compared with the Walschaert gear. In actual 
practice, however, we do not get this nicety of steam distribution. 
If Mr. Young would construct valve ellipses for the Walschaert 
gear, and ellipses for his gear, taking the same lap, lead, valve 
travel, etc., in both gears, I believe he will find that the steam 
distribution given by his gear will not be so much better than that 
given by the Walschaert. Furthermore, the valve travel of 814 
Im." assumed by Mr. Young is, I believe, impractical, especially 
with the slide valve engine, for the reason that the speed of the 
valve would be so high that it would be a verv difficult matter 
to lubricate the valve properly. A. L. RonERTS, 

Mechanical Engineer. 

[Mr. Young's reply to the above criticism is given below.— 
Editor.] 

ScuEsNECTADY, N. Y., January 15, 1914. 
To THE EDITOR: 

The Walschaert gear is above criticism up to 6!4 in. valve 
travel with proportionate lap and lead. It is now being frequently 
arranged for 7 in. travel, but at the expense of very objectionable 
angularities. 

The comparison made was between what is thought to be the 
fair limit of capacity of the two gears and is solely for the 
purpose of indicating the need of a gear that will take care of the 
large cylinder volumes now being used. 

It shows a logical reason why the large engines do not develop 
a draw bar pull at high speed at all proportionate to their size, 
when compared with smaller engines. No special claim is made 
for the Young gear in the way of improved distribution when 
the travel, lap, lead and clearance are the same as in the 
Walschaert gear. The valve movement is then almost identical, 
but the point is made that the Young gear has capacity for 
greater travel without excessive angularities. This permits more 
lap, lead and exhaust clearance, and in consequence wider open- 
ings without change in the time of the events. Pre-admission, 
release and closure will take place at the same period of the 
stroke, but the added area will facilitate the rapid flow of larger 
volumes. A pair of 16 in. piston valves with their stems fre- 
quently weigh 700 pounds. A decided increase in port openings 
permits the use of smaller valves without decreasing the efficiency 
of the engine. 

It is only at high speed in the running cut-off that the matter 
of lubrication need be considered. Is it probable that 20 per cent 
increase in travel will introduce additional difficulties in view of 
the fact that the valve will wipe a greater portion of its seat 
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that has been exposed to oil saturated steam? On the contrary, 
is it not the case that immediate relief for dry valves in practice 
is to drop the reverse lever a few notches for the purpose of 
increasing the travel? Slide valves need not be considered in this 
connection for that type of valve is now obsolete, when super- 
heat is used. 

I am arguing for a gear of greater capacity than those now 
in use, and not especially to promote the identical gear under 
discussion if some other arrangement can be found that will pro- 
duce equally good results. O. W. Younc. 


COLLEGE MEN AND THE RAILROADS 


La Fayette, Ind., October 18, 1913. 
To THE EDITOR: 

My attention has been called to the communication in the 
October number of your magazine and to the editorial comment. 
I am naturally much interested in this discussion, as college 
faculties are anxious to know whatever may be lacking in the 
education and training of graduates and how any deficiencies may 
be made good. | 

The first purpose of every college, whether technical or non- 
technical, should be to send forth its graduates with minds well 
trained for action and with a fair equipment in general arts and 
sciences. Further than this, the technical institution may give 
some training in mechanics and engineering. [t may not, how- 
ever, attempt to specialize very much in the various branches of 
engineering without danger of weakening the fundamental 
courses. 

Four years is not time enough in which to take the average 
high school graduate and make of him a mechanical or civil 
engineer, much less a railroad engineer. To do this successfully 
means the addition of one or two years to the college course and 
a corresponding delay in the start in a profession. 

A certain amount of railroad training is given at Purdue 
University as an elective in the senior year and represents about 
a third of the time of that year in class room, drawing room 
and laboratory. There are such electives in the schools of civil, 
mechanical and electrical engineering, fitting the graduates to 
enter positions in the maintenance of way, motive power or 
electrification departments respectively. That a considerable 
number of Purdue graduates have continued in railway work is 
evidenced by the following table which shows the professions in 
1911 of those who had graduated up to that time in the schools 
of civil, electrical and mechanical engineering. The list given 
represents about 95 per cent. of the living graduates from those 
schools : 


. Mechan- 
Civil Electrical. ical. 

Banking: iras 1 0 7 
Bridge construction ....................... 3l = 4 3 
Civic railways: ................... E 11 42 4 
Construction and contracting............... 112 13 37 
Consulting work ......................... 19 9 8 
Farming and farm products................ 12 10 17 
Graduate students ................... oat 5 3 5 
Heat, light and power............. LEE 8 57 20 
In public service: 

United States ........................ 53 24 13 

KC ENTE oe na EL TOT TTE 6 4 3 

Cities ursi y CE a 45 3 8 

Other u uay y Pad NCC S TIO on 10 2 2 
Lawyers celeste up ees Shee bt "m 1 8 5 
Manufacturing: 

Motor asia aA sie ul us es 13 31 

Railroad vss s re ER OECD ener aeos OCT - 3 23 

Iron and steel ........................ 15 12 40 

Other mechanical ..................... 4 14 126 

Electrical 45.26 Reg ce rar CAR 2 113 30 

Miscellaneous ........................ 53 50 133 
Mercantile work ...................... .... 17 45 74 
Printing and writing ..................... 2 2 9 
Real estate and insurance.................. 6 2 ~ 3 
Steam railroads ............... eee eene 194 36 122 
Teaching: 

College issued a 20 28 52 

High school .......................... 6 15 29 
Telephone and telegraph................... 1 58 3 
Miscellaneous ...........eeeee hn 5 2 10 
Not Specified. oe rer hn nn 10 206 13 


Total u ovatis A e S 649 778 830 
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Grouping those who are directly or indirectly associated with 
railroad work, we have the following comparative table: 


Direct. Indirect. Total. 
School. No. Percent. No. Per cent. o. Per cent. 
Civil Siete b ERE EAM 205 31.5 107 16.5 312 48 
Electrical .............. 81 10.4 29 3.7 110 14.1 
Mechanical ............. 149 . 18 5] 6.1 200 24.1 


. Note.—One-half of those listed in cona cun consulting or college teach- 
ing are considered as indirectly associated with railways. The percentages 
are based on the totals for each school as given in the first table. 


If there should be added to the above list the names of those 
who are engaged in manufacturing railway equipment, the pro- 
portions would be still greater. 

That there are many who fall by the wayside is undoubtedly 
true. In the first place, the railway apprenticeships are not always 
of a character to attract bright, well educated young men, and in 
the second place the young men themselves frequently lack 
stability. 

I have not found apprenticeships of any sort particularly at- 
tractive to college graduates. The terms of service appear long 
after a four years’ grind at college, and the pay is usually not 
as good as the graduate can get elsewhere. 

Perhaps the boys are a little spoiled by the apparent over-de- 
mand for their services, but when a young man has several jobs 
offered him after graduation and meets the representatives of 
three or four manufacturing companies who wish to apprentice 
him, he is hardly to be blamed for over-estimating his abilities. 

I agree with your correspondent that the apprentice course for 
graduates should not be more than two years and that pains be 
taken in that time to teach the apprentice what he needs to know. 
This will be a good investment for both the road and the man. 
Too often the apprentice is left to shift for himself under the 
grudging guidance of an indifferent foreman. 

I believe the first year should be one of well-directed hard 
work in the shop, so as to make the student understand not only 
the shop work but the shop men and their point of view. The 
second year he should be advanced to special problems, laid out 
with reference to what they teach, so as to give him what he 
needs without waste of time. His pay should be.at least equal 
to what his mates can command outside. Unless the railroads 
feel that they can do this much, it would be better to abandon 
the special apprenticeship. It is idle to expect to throw men in 
a hopper and have them come out trained engineers. 

Granted, however, that the apprentice system is all that it 
should be and that the graduate has the opportunities he needs, 
he will frequently fail for lack of stability and continuity. This 
is illustrated by the comments of various railroad officials in let- 
ters which I have received in reply to a questionnaire which I had 
sent out and which invited criticism. 

I believe it is the duty of railroad officials in dealing with young 
men to be frank with them and explain to them the nature and 
purpose of the novitiate, what is expected of them and what they 
have a right to expect. Some of the troubles alluded to have 
probably arisen from a misunderstanding on the part of the 
student. 

On the other hand, I think it is the duty of college teachers to 
impress on their students the serious nature of a business engage- 
ment and the definite obligations of service. 

The student should be made to see that training for railroad 
work is not a matter of months, but of years—that what he does 
or what he earns today is of little importance compared with the 
opportunities which lie in the future for those who give faithful 
and conscientious service. C. H. BENJAMIN. 


ELEcTRIFYING Raitways IN Norway.—In Norway the govern- 
ment proposes to carry out quite an extensive scheme for ap- 
plying electric traction to the railways. According to an official 
report as to hydraulic resources, the state already owns enough 
water power to serve for nearly all the railways in the south and 
west of the country.—Sctentific American. 


NOTABLE ATLANTIC Type LOCOMOTIVE 


Pennsylvania Railroad Class E6s; Heaviest Weight on 
Drivers and Minimum Weight 'of Reciprocating Parts 


The most interesting and advanced locomotive design in 
America at the present time is an Atlantic Type locomotive de- 
veloped by the Pennsylvania Railroad. This design is not only 
prominent for the fact that it carries a weight on drivers equal 
to the heaviest ever used in this country, the lightest weight 
of reciprocating parts of any locomotive with equal sized cylin- 
ders, the greatest capacity for sustained pull at the drawbar 
at high speed and similar record-breaking features, but also 
for the perfection and refinement of all of its details and the 
origination of an entirely new method of the equalizing and dis- 
tributing the weight between the carrying wheels. 

The'high state of perfection reached in this design is the 
result of several years' study and experiment. The special 
facilities possessed by the Pennsylvania Railroad for investi- 
gating all the features of locomotive design and operation in 
the greatest detail have also had their effect. The position oc- 
cupied by the motive power department on this road, which 
carries with it the full confidence of the management and hence 
a free hand to progress along the most advanced lines, is the 


large number of the same class, which are now under con- 
Struction at the Juniata shops. They are used for the heav- 
iest class of high-speed passenger traffic, and even when 
compared with very large and powerful Pacific type locomotives, 
have been able to give a surprisingly good account of themselves. 
They are in many cases pulling trains with greater satisfaction 
than was previously obtained with Pacific types. 

The total weight of the locomotive is 240,000 1b., and the 
weight on drivers is 133,100 lb. This apparently excessive weight 
on the drivers is permitted because the dynamic augments per 
wheel due to the counterbalance at a speed of 70 miles an hour, 
is less than 30 per cent of the static weight on drivers. As a 
result, these locomotives do not deliver as heavy a blow on the 
rail, nor do they have as bad an effect on the track, so far as 
strain is concerned, as the majority of passenger locomotives 
which have a weight on drivers 10,000 to 12,000 Ib. less per 
axle. It is because of this feature that it is possible to apply 
the very powerful boiler that is used. It thus appears that the 
sustained capacity of the locomotive, which is entirely dependent 


The Heaviest and Most Powerful Atlantic Type Locomotive Ever Bullt 


principal cause that has permitted the production of this most 
successful locomotive. 

It was in 1910 that the first step in the development was taken, 
and at that time a very large and powerful Atlantic type loco- 
motive was designed and built. This was illustrated in the 
American Engineer and Railroad Journal in April, 1911, page 
124. This locomotive had no super-heater, but was fitted 
with a brick arch and large combustion chamber. Its operation 
was carefully studied, tests were made with it on the locomo- 
tive testing plant at Altoona, and in 1912 a second locomotive 
eof the same type was built. In this case, a Schmidt type of 
fire tube super-heater was applied, various improvements were 
made in the matters of weights and materials, and this loco- 
motive was put in regular service. It was later placed on the 
locomotive testing plant and a most thorough and extended series 
of tests were undertaken. The results of these tests formed part 
of the report of the committee on super-heater locomotives pre- 
sented at the 1913 convention of the American Railway Master 
Mechanics! Association. 
Proceedings for 1913. 

On the basis of the tests and service of the two Atlantic type 
locomotives already mentioned, the present design was made. 
A few engines were built, and, after a short service had shown 
that the desired ends had been reached, orders were placed for a 


They are included in the volume of . 
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on the boiler, is permitted by the care that has been taken in 
the design of the reciprocating parts to obtain the minimum 
weight with the great strength required for the amount of 
power that is transmitted from the large cylinders. The suc- 
cess attained in this particular is indicated by the fact that the 
weight of reciprocating parts on each side of the locomotives is 
less than 1,000 Ib. 

Perhaps the most striking innovation is the method of equali- 
zation. The Atlantic type has almost universally been built with 
an independently equalized front truck, and both pairs of 
drivers and the trailing truck are equalized together on each 
side. In this case the front truck is equalized with the front 
drivers, and the trailing truck with the rear pair of drivers. 
This gives the locomotive a condition similar to a two-truck 
vehicle like a car, and has made a remarkably easy riding ma- 
chine, which is exceptionally free from destructive action on 
the tracks. At the same time the efforts towards good riding 
qualities have been extended to the tenders and an entirely new 
form of solid frame pedestal type truck has been designed for 
the tenders. The details of this construction will be consid- 
ered later. 

Heat treated alloy steel has been freely used throughout the 
design, and sections have been adopted which take full advan- 
tage of the increased strength of this material. The advantage 
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Largest Boiler Ever Applied to an Atlantic Type Locomotive 


taken of the opportunity for light weight in this direction was 
responsible for the solution of several difficult problems. 
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BOILERS 


One of the illustrations shows the section and also the ar- Section of the Boiler 


rangement of the tubes of the boilers. It is of the Belpaire 


1 


— — — — — —À — — — — — — 


1 
= 


— ——— — — — — — — — — 
LÀ 


. 


hme poches odii EDS TE AE 


“Y 


K "y CM 
IW l : | > ° 
1 ; 
= ; I 
TE | LAP At ji o — “Z e | 
Sy ISL ër e 
| aN | ae de =-= - ^ (3 ] 
| SE — "Ea Si T f I | 
(Sp) jd UN | / six Tof Lal S| | | 
i111 * | 1€ a ` 20 Diam. e X 553 B = SS 6 SN EN 
y t | Y i Ss e ema e ^| m AD]. 
Sr E E “Shen BEACH IE IRM y E 
RRE ja am oo a a 40 6 A ——-—--K—-—---—-—8$-—---——-ak--——-4 + a RM TUE 
—— ee 29 7$ Tefal Wha Bose on She E 
cer AA Ee GE &J A P— —á OUTRE S >| 


Elevation of the Pennsylvania Class E6s Atlantic Type Passenger Locomotive 


FEBRUARY, 1914 


type, provides a grate area of 55.13 sq. ft. and has a short com- 
bustion chamber. The outside diameter is 78% in. at the front 
end and 83% in. at the dome. This has allowed the insertion of 
242-2 in. tubes and 36-53$ in. superheater flues. 

In the previous locomotives of the series the tube length was 
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diameter from 94 to 103. This somewhat shortened the 
combustion chamber and gave a_ heating surface for the 
tube of 2660.5 sq. ft. The heating surface in the firebox 
is 195.7 sq. ft., and the total evaporating heating surface, 2856.2 
sq. ft. The 36 unit superheater has a heating surface of 721 
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Section C-C. 


Detalls of Combination Traller Truck and Equallzer 


13 ft. 1154 in., but the indications from the tests were that as the 
tube length is increased there is a corresponding increase in effi- 
ciency and a decreasing possibility of forcing the boiler rapidly. 
A study of these tests led to the selection of a length of 15 ft. 
for the tubes. Beyond such a length, little is gained in increased 
evaporation, though efficiency will continue to increase. The 
15 ft. tubes in the latest boiler increase the ratio of length to 


sq. ft. and, if the ratio of 172 for the superheater surface is ac- 
cepted, this gives an equivalent heating surface for the boiler 
of 3937.7 sq. ft. 

The boiler is fitted with a brick arch carried on three water 
tubes, and the grate is arranged with a slope of about 1 per cent 
towards the front. The construction provides ample depth at 
the throat, and the use of the shallow combustion chamber 


The Traller Truck Frame Also Acts as the Equalizer 
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increases the flameway sufficient to give very excellent com- 
bustion. 
EQUALIZATION 
One of the illustrations shows the detailed arrangement of the 
equalizers and spring rigging between the first pair of drivers 
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takes a cylindrical shape bearing on top of it. The fulcrum 
of the equalizer is in a very substantial arched casting se- 
cured between the frames and having a lip underneath to relieve 
the heavy bolts of the shearing strain. The weight is thus 
transferred to the front frame rail immediately back of the 
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Rod Before Swedging. 
Hollow Piston Rod of Heat Treated Steel 


Trailer Truck for E6s Pennsylvania Locomotive 


The remainder of the equalizing system is much the same as is 
and the engine truck. The illustration showing the details of frequently used with a two-wheeled engine truck. The de- 
the trailing truck illustrates the connections at the rear of the tails are shown in the illustration. 
locomotive. At the rear the trailing truck frame itself becomes the equal- 


It will be seen that the centre plate of the four-wheeled en- izer. This frame is a most substantial, carefully designed steel 


Section of Hollow, Extended Piston Rod on Pennsylvania Class E6s Locomotive 


casting, all in one part, and is original in many of its concep- 
tions. It is hinged to a frame cross brace at the center but is 
allowed a 3 in. vertical movement top and bottom on the pin. 


gine truck is carried by heart-shaped hangers in the usual man- 
ner, and that the center pin has taken the shape of a large diam- 
eter drum, which is inclosed on the side by the casting secured 
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cylinders, and at a point where it can be properly taken care of. 


Section B-B. 


Equalization Between Front Truck and First Pair of Drivers 


The location and arrangement of the combination sliding and ball 
and socket bearing on the bracket extending out from the 
trailer frame, and the arrangement of the spring over the trail- 
ing truck box are clearly shown in the illustration. The spring 


to the bottom of the cylinder. In the center cavity is a close- 
fitting, loose center plate, which rests on a lubricated face. 
Liners can be inserted under this plate for leveling. The top 
of the center plate is hollowed out, and the end of the equalizer 
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centering device operates against lubricated plates on the inside 
of the rear frame. The bearing of the plungers on these plates is 
small in area, and since they are properly lubricated, this de- 
vice will not interfere with the free vertical movement of the 
combination frame and equalizer. 
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Improved Tender Truck 


A very simple design of Walschaert valve gear has followed an 
exhaustive study of the results of tests and the best construction 


New Tender Truck on the Pennsylvania 


of various details. The parts have been made as light as possible 
by the use of first-class materials. Two interesting features are 
evidenced in an inspection of the illustration, one being the use 
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of a fluting eccentric rod, the other the simple connection be- 
tween the combination lever and the crosshead. 

Much of this lightness of the valve gear parts has been per- 
mitted by the refinement in the design of the valve itself. It 
was realized that valves could be made much lighter than is 
common practice, and it was also believed that it was not neces- 
sary to have the large range of sizes so frequently found. After 
exhaustive tests it was shown that the piston valve could be 
largely standardized and that a 12 in. diameter was large enough 
for cylinders up to 27 in. in diameter. The standard 12 in. 
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Riveting. Kiveting 


Hollow Maln Crank Pin r 


piston valve was then developed and, with only one change in 
over all length, it now fits locomotives of 14 different classes on 
this road. The main valve on this locomotive weighs but 118 Ib. 
The head, or followers, are of drop forged steel, while the spool, 
or main body of the valve, is made of a piece of seamless tubing, 
the ends being solid or flanged pieces of boiler steel and the parts 
joined by electric welding. It has snap rings of Z section and 
an inside lip, or flange, is arranged to prevent the displacement of 
parts of the ring in case of a breakage. It will be seen that 
the valve stem crosshead is carried in a guide that forms part 
of the back steam chest head. 

Possibly one of the most interesting details of the locomotives 
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Section of Screw Reverse Gear 


is the piston rod. This is of the extension type, and is of hol- 
low, heat-treated steel. Much ingenuity was shown in working 
out the method of producing this unusual form of rod. One 
of the illustrations shows the rough forging which is drilled 
for its entire length of over 8% ft. 

The ends of the rod and the piston fit are then pressed down 
to the smaller diameter in a hydraulic forging press, as is shown 
in the second illustration. A photograph of a section of the 
finished rod is impressive evidence of its lightness and strength. 
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Valve Gear and Motion Work of the Pennsylvania Class E6s Locomotive 


View Showing the Light Weight of the Parts of the Valve Gear and the Small Crosshead 


FEBRUARY, 1914 


The crosshead on the extension rod is cylindrical and arranged 
so that four bearings may be utilized. By removing a heavy 
washer and pin and turning the crosshead one-quarter of a 
revolution on the rod, a new surface is obtained at the bottom. 
The piston is a steel casting with cast iron rings. It is of the 
Z section and exceptionally light when its diameter is consid- 
ered. The rings are joined by phosphor bronze segments, and the 
piston rod is locked by means of a thin plate washer, the edges 
of which are turned up. 

When it is understood that the piston, piston rod and key 
complete on one side of the engine weighs but 40214 Ib., it will 
be seen that success has been obtained in the effort towards ex- 
treme lightness. 

The same care and study in the design of the crosshead has 
accomplished equally pleasing returns. This is probably the 
smallest and lightest crosshead ever applied to a locomotive of 
this size, and an inspection of the illustration will show its de- 
tails. It will be noticed that a three-bar guide has been adopted. 

An inspection of the ratios indicates that this locomotive will 
probably be somewhat slippery and the necessity for an easily op- 
erated and accurate adjustable reverse gear is easily understood. 

The crank pins are hollow, of heat treated carbon steel, and, 
while the bearing surfaces are very large, the pins are light in 
weight. The methods of riveting over the inside of the pin 
after it is placed in the wheel center is shown in the illustration. 

Heat-treated steel is used for the main and side rods and the 
axles as well as the crank pins and other parts of the motion 
work. Attention should be called to the exceedingly light cross- 
head which is carried in a three-bar guide. This crosshead is 
but an example of what can be done with this part when the 
possibilities of making it light in weight are carefully studied. 
The crosshead in this case with pin complete weighs but 312 Ib. 


TENDER TRUCK 


A new form of solid frame pedestal truck has been designed 
for the tenders of these locomotives. This truck has a most 
substantial side frame which is made either of a steel casting 
or can be forged. A heavy cast steel transom is securely bolted 
to the frame. It will be noted in the illustration that each jour- 
nal box has two yoke spring hangers supporting coiled springs, 
one on either side of the pedestal. The pedestal is provided with 
spool binder, and also has wearing plates, which can be re- 
moved, on either side of the jaw. This truck is, of course, con- 
siderably heavier than the usual type used under tenders, but 
its riding qualities are greatly improved, and its strength is 
beyond question. 

These locomotives were designed throughout in the mechanical 
engineer's office at Altoona, and were built at the Juniata shop of 
the Pennsylvania Railroad. 

The general dimensions, weight and ratios are given in the 
following tables: 


General Data 


GIRE T 4 ft. 9 in. 
SerV1C6 AVATAR Y a URN DER e a wapa ii PTOS Passenger 
Fuel quads ate a ATE RR GC XO KA Sao AEN OEE AMO EVER RR iP Bit. coal 
CoTractive- effort. esamo docks acera A RA Y ORE CICER 29,427 Ib. 
Weight in working order...... E wa area wed eran eee a RO Oi gak sia 240,000 Ib. 
Weight-ón-drivets. uru nie da E sera GEE a E PUR MAR ROC UE 133,100 Ib. 
Weight on leading truck...................................... 55,000 Ib. 
Weight on trailing truck. .... 0... 0. cece cee ee 51,900 Ib. 
Weight of engine and tender in working order................. 398,000 1b. 
Wheel base, driViüge co yk ue OESTE Ea xol dor C OE OC 7 ft. 5 in. 
Wheel base, total. a EORR RR ao EGRE E 29 ft. 7'4 in. 
Wheel base, engine and tender............................. 63 ft. 10% in. 
Ratios 
Weight on drivers — tractive effort............................... 4.52 
Total weight — tractive effort... .. A 8.15 
Tractive effort X diam. drivers -- heating surface*...........o..... 599.00 
Total heating surface == grate Areas is € XX € wore Oc e oe P o 71.30 
Firebox heating surface — heating surface*, per cent............... 4.93 
Weight on drivers — total heating surface*,....................... 33.80 
Total weight — total heating surface*%*,.,.......................... 61.00 
Volume both cylinders, cu. ft... ccc cece ec c cece ence cae nth nnn 13.10 
Total heating surface? — vol. cylinderS.........ooooooooooooo mo... 300.00 
Grate area — vol. nde AEN nt A 4.21 
Cylinders 
Kind u gya tt aera ose es u S eh BOM Gee ee es ee Simple 


Diameter and stroke.............. ccc eee ew cece hts 23% in. x 26 in. 
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Valves 
Kind ee er eee eee eter tree ee ee ee Piston 
Diameter .......... ERARIO SAA o qu ai AG t gue a hee ah 12 in 
Greatest travel td a EE 7 in. 
Outside lap ...... Roe x XU Sa deer scar Rare ee 15/16 in 

Wheels 
Driving, diameter over tires ....... 0c. cc cece cece cece eth ntn 80 in 
Driving, thickness of HEES. vain eror e Ee Ro war OR a ee He A 4 in. 
Driving journals, main, diameter and length.............. 915 in. x 13 in. 
Engine truck wheels, dameter. ccc ceccccecesceseues 36 in. 
Engine truck journals...................................... 5% x 10 in. 
Trailing truck wheels, diameter............. ccccscccccccscsteceves 50 in. 

A ° 

Boiler 
Style. ene VER SW OS Ga asd ee pud ENEE Belpaire 
Working pressure ^44 Git aut team ara 205 ]b. 
Outside diameter of first ging... 78% in. 
Firebox, length and width.............................. 72 in. x 11014 in. 
Firebox plates, thickness. ooo. 344 in. & 5/16 in. 
Firebox, water space 4. eg a RECEN ER El e Date ca 5 in. 
Tubes, number and outside diameter...........................242—2 in. 
Flues, number and outside diameter...........................46—51 in. 
Tubes, thickness ciues pcr OE ESI PINO ewe OR ae «e o au % in. 
Fines; thickness Ghose Serv ses XE RACE AURA OR alta .148 in. 
Tubes. ACORTAR Le a RODA ong. Meee haha uyaq 15 ft. 
Heating surface, tubes..........oooooomooooomoromor.....».2,660,5 sq. ft. 
Heatinug surface, Drebox,, Prom tnn 195.7 sq. ft. 
Heating surface, total.................... ...a.a........... 2,856.2 sq. ft. 
Superheater heating Surface... 721 sq. ft. 
(rate area ve wise u se EORR E C CAR OE ED SEA ARN T 55.13 sq. ft. 
Dome, height above rail.................... a rero seeded was 180 in. 
Center of boiler above rail....... cece ec cee cet eee hn 9 ft. 10 in. 

Tender 
Tank ......... E Water bottom 
Wheels, diameter i... esi 645 cua pr ARREST ERI EAR dsd 36 in. 
Journals, diameter and Iengih, omo noo. 5% in. x 10 in. 
ater -Capacity exusta e eo s rental S fos 7,000 gals. 
Coal capacity: oves er eo esce RACE DEOR ONCE ae Os ote isa Rc SOR Aw 13 tons 


*Equivalent heating surface = 3,937.7 sq. ft. 


DEVELOPMENT OF YOUNG MEN IN 


RAILROAD WORK* 


BY GEORGE M. BASFORD 


When asked to present this subject on this occasion I hesi- 
tated because to treat it in the right way puts me in the already 
too numerous class of critics of railroads. I decided to decline. 
Then it was urged upon me as a duty to help the railroads by 
telling the truth as I see it. With a sincere desire to show the 
way out of a great difficulty these observations are offered. They 
are offered to all the railroads of the country and not specially 
to those in this section. They are equally applicable to com- 
mercial and manufacturing organizations which have grown 
rapidly to large size and have, like railroads, neglected to pro- 
vide the men of the future. 

A fine orchestra is one of the best examples of successful 
organization. Each individual member has perfected himself 
in one particular part. His entire effort in life is devoted to 
the skillful performance of his own instrument so that it will 
take its place with all the others at precisely the right time, 
with exactly correct pitch, volume and expression. Every in- 
dividual member is an artist, a master, and with his instrument 
he constitutes a perfect unit. Each unit is a necessary part of 
the whole. The omission of a single one would be detected by 
a competent critic. The work of such an organization is per- 
fection itself. No one makes a mistake. Every sound goes 
with and into every other sound. Nothing is supertluous. 
There is no waste, no lost motion, no inefficiency. There is no 
dominant instrument. None stands out in relief against the 
rest. All blend into perfect music under the direction of the 
leader, whose slightest wish is instantly interpreted by every 


member. The leader is a part of every individual and every 
individual, in turn, is a part of the leader. This is an ideal 
organization. 


This perfection of performance is not accidental; it is the re- 
sult of unremitting training, first individual and then collective. 
It is worth while asking what railroad organization may learn 
from the orchestra. Railroads may learn from the orchestra 
the meaning and the importance of this word “training.” If 
some years of study of the personnel of railroads has guided 


*From a paper read before the New England Railroad Club, January 13. 


70 RAILWAY AGE GAZETTE, MECHANICAL EDITION 


my thought correctly, railroads will ind themselves unable prop- 
erly to cope with their problems if they do not seriously and 
consistently inaugurate systems of training. 

My subject is the "Development of young men for railroad 
service.” To this should be added the same words in reverse 
order—“Development of railroad service for young men.” 1 
desire to present these two principles. If the best people of any 
kind are wanted anywhere the surroundings must be made at- 
tractive and kept so. Ask yourselves what are the inducements 
for your son to go into railroad service. Do you wish him to 
go into it? Are you doing what you may to make it attractive 
for him? Are you doing the right thing by the young men you 
now have in service? If you were to start over again, as a 
young man would you take up railroad work? These are per- 
tinent questions, all of which will be readily and satisfactorily 
answered when the complete significance of the word training 
is understood and its principle is grasped and acted upon by 
the managements of railroads. 

It is impossible to understand how the railroads of this coun- 
try could have shamefully neglected apprenticeship as they have 
done. This is the industrial equivalent of ceasing to propagate 
the human race, and leaving the earth to beasts and vegetation. 
It will leave the mechanical trades to those who have been 
properly called "wreckers and rag-time mechanics" You are 
paying a ruinous price for this neglect today, and with worse 
to come if you do not wake up to the situation facing you. 
The few roads which are alive to it are like the taper light you 
carry in the Roman catacombs which makes the darkness the 
more impressive. What is a paltry group of twenty-five hun- 
dred boys provided with modern apprenticeship among seven- 
teen hundred thousand men on our railroads! And yet you 
all take apprentices and solemnly swear that you will faith- 
fully teach them the trades of your shops. You do not do it. 
You are actually dishonest with the boys. You do not even 
provide means for selecting them or of ascertaining whether or 
not they are adapted to the work you have undertaken to teach 
them. When they have served their time, if you give them full 
mechanics’ wages you do it too late or too grudgingly and you 
promptly and properly lose the boys. The management then 
concludes that apprenticeship is a failure and it lapses into a 
dead letter. Not until self-preservation compels you will you 
give to the training of youth its proper place. Take warning. 
This point has been reached. 

What training does the shop man receive today? I recently 
asked a railroad official how, in the absence of apprenticeship, 
he trained machinists. He replied—"We make them overnight 
from anything with two hands that comes along.” It is no 
wonder that difficulty is found to put up a crosshead fit for a 
piston rod properly, or even to take one down without injuring 
it. It is no wonder that our locomotives carry around tons 
of unnecessary weight, because it is impossible for the shops 
to take advantage of the best engineering design. Is it possible 
for this railroad official to make mechanics overnight to take 
the places of his best men who have gone to the automobile 
industry? It is not and he knows it. 

No matter how efficient or how well managed the mechanical 
department may be, no matter how well designed or how well 
maintained your locomotives are—the power must be used to 
best advantage and herein lies the field of most promise for 
effective training. Why not make common cause of a common 
problem in all departments and work it out together? Here is 
the greatest possible opportunity for co-operation, for a getting 
together, for co-ordination of effort. 

Mechanical and operating officials have everything in com- 
mon as a problem. Each knows much that the other needs to 
know. They are too far apart. I believe they may be brought 
together through training which will produce railroad men and 
not department men. What a field does the railroad present 
for progressive advancement and for a study of men to assure 
absolute certainty of advancing the men most capable of dealing 
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with greater responsibilities! But the promotion is not properly 
balanced. Who ever looks to the motive power department today 
for a division superintendent, a general superintendent, a pur- 
chasing officer or a general manager? The few exceptions on 
record simply prove the rule. Why should a mechanical depart- 
ment position disqualify a good man for promotion? But it does. 

This is the department that brings in the money, because the 
locomotive earns every dollar that comes into the treasury. 
Furthermore, if your power is always ready for 100 per cent 
service, the rest of the operating problem is relatively easy. 
It must also be admitted that roundhouse, shop and locomo- 
tive service offer opportunities to prepare most thoroughly and 
most admirably for operating responsibilities. It seems fair 
to assume that an operating officer who first thoroughly under- 
stands the possibilities and the limitations of locomotive service 
and then acquires operating experience will have certain ad- 
vantages over an operating officer who has grown up only in 
the operating line from the telegraph key or from train or yard 
service. 

I contend that the efficient service of a master mechanic should 
be considered as the basis for promotion not only inside but 
outside of the department. In other fields a man who can 
maintain and operate 200 locomotives making 2,000 turntable 
movements every week and do this with but 1 per cent of engine 
failures in winter storms, would be recognized and rewarded. 
He has 200 individual complete power plants on wheels and 
scattered, to care for and keep in perfect condition. These 200 
locomotives represent perhaps $4,000,000 invested, not to mention 
investment in shops, coaling stations and roundhouses, and they 
aggregate 300,000 h. p., which is a greater aggregation of power 
than is concentrated in the New York Edison Waterside electric 
power station in New York City, the largest power plant in the 
world, and yet this master mechanic is likely to receive less 
compensation than a locomotive engineer who has a favorable 
run and, furthermore, he is not sufficiently encouraged by the 
prospect of promotion. The development of men for railroad 
service would be much easier if this man could be so encouraged, 
because it would render mechanical positions more attractive. 
It would cost the railroads and the public nothing to open the 
door for these men. A little prospect for advancement would 
go a long way to lead them to overlook deficiency in compen- 
sation, if compensation may not be increased. 

Consider how roundhouse foremanship is misunderstood, how 
it is misused. Too little consideration is given to this important 
official, yet if he is a good one and can keep his locomotives 
moving under adverse conditions, for example in cold weather, 
he must necessarily exercise qualities of the character that make 
a general manager. If there is a position on the road that ought 
to be considered as a stepping stone to a better one it is that 
of the roundhouse foreman. Ask yourselves whether you would 
like to be a roundhouse foreman under conditions prevailing 
on most railroads today, with machinery, men and facilities 
lacking. Ask yourselves the reason. If vou have ever seen a 
motive power officer promoted to the position of general man- 
ager you have scen roundhouses built and equipped so that men 
could do efficient work in them with money made thereby and 
you have seen good roundhouse foremen promoted. You have 
also seen these men give a good account of themselves. The 
roundhouse foreman can never have his job sweetened enough 
to be comfortable because of its inherent hardships, but if ef- 
fective service should be recognized as a basis for promotion 
and the roundhouse made a stepping stone in a system of train- 
ing for something better, an important part of this paper need 
not be written. Training must not stop with so called young 
men. Training, as I see it, involves the use of one position 
as preparation for a better one, and therefore should be an es- 
tablished principle in promotion. 

We often hear how difficult it is to find foremen of high qual- 
ity for various shops. Apprenticeship is the remedy, but not 
until foremanship is understood, not until the foreman is paid 
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at least as much as an active pieceworker in the shop. Foreman- 
ship does not attract the best shop men today. 

Much complaint is heard of the difficulty in securing good fire- 
men. Whom do you try to secure and who selects them? It 
was surprising to hear a railroad official make this statement 
before the Western Railroad Club recently: “It is too bad that 
in some cases men have been hired as firemen by the clerk 
of the road foreman. In other words, a man untrained has 
been permitted to select the man on whom you must depend 
to pull your fast trains 15 or 20 years hence" Of course this 
is exceptional, but that it ever occurs is important in this dis- 
cussion. 

An occasional strong, ambitious lad who had served his ap- 
prenticeship in the shop, would seem to be the very best candi- 
date for this service. You would have known him for several 
years. The pay would attract him and he would take up the 
work with thorough knowledge of the locomotive which few 
vcung firemen now possess. An apprenticeship for firemen, 
however, is needed to take care of the other recruits for this 
service because comparatively few could be had from the shop 
boys. It is easy to imagine that a shop apprentice who becomes 
a fireman and then an engineman might reveal executive ability 
justifying his promotion to the position of traveling engineer or 
roundhouse foreman—but can he afford to be promoted after 
running an engine? We therefore see that progress here is 
` blocked as it is for shop men as to foremanship. No one can 
doubt that here is something to be changed before improved 
methods of recruiting and training will be effective. 

To return for a moment to the shop and directly to apprentice- 
ship, ask yourselves where the boiler maker foremen and the 
boiler makers of the future are to be had. How many real 
boiler makers are you training? Boiler work constitutes the 
larger part of locomotive repair expense, and yet who has any 
boiler shop apprentices? Even the roads having the best ap- 
prenticeship schemes have very few of them. What are you 
doing about this to attract boys of the right sort to this vitally 
important trade? The right sort of boys will not take their 
chances in a boiler shop today. You yourselves would not. For 
the best of reasons you would not willingly allow your sons to 
do so. Look to this quickly. I warn you. 

Someone asks what apprenticeship should be. The apprentice 
problem is very simple. For the shop it should be the old time 
apprenticeship brought down to date, changed and improved 
to meet present conditions. Several essentials must be provided. 

First is the training of the hand, eye and judgment in the shop 
by men who have no other duties. The course should be short, 
active and thorough to render the boys good, quick, accurate 
and intelligent workmen, and good citizens, in the shortest pos- 
sible time. Three years of intensive training is sufficient for 
the course itself. The shop training must replace the "master" 
of the past by a bright shop instructor who will personally teach 
the processes of the trade he himself commands and who will 
see to it that the boys of other trades are properly and con- 
sistently taught by competent men and methods. The boys 
must be taught direct and correct methods, and they must 
understand the value of time and material. This part of the 
subject merits a paper by itself. 

Second is mental training coincident with the manual develop- 
ment. This means night schools or day schools conducted by 
men who understand the shops and who can show the boys 
how to educate themselves. “These schools are to unfold the 
reasons for everything done in the shop and to lead the boys 
to look back at preceding processes and ahead to the processes 
which are to follow and to enable them to understand the 
materials, processes and forces with which they are dealing and 
to conduct their work without waste of energy, of time, or of 
material. Few men in the shop think of the cost of the work 
they do. If they did they would effect great savings. This is 
an important part of the school work. Boys in a year may 
know many things that their foreman required many years to 
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learn and which some foremen have never learned. For in- 
stance, our boiler shop apprentice will know how to design 
boiler seams. I know of a capable foreman who recently re- 
duced the strength of a joint below safe limits believing that by 
putting in a surplus of rivets he had made a strong repair job. 

Third and most important is the personal responsibility over 
the boys centering in one man, the apprentice supervisor, whose 
duty is to know and understand them. He must know the boys 
intimately, thoroughly understanding their capabilities and their 
personalities. He must know them better than parents usually 
know their boys and be able to guide them in all the affairs of 
young manhood. He must know them well enough to guide 
them into the right work, and he must have natural ability as 
an educator so that he can deal with each personality in accord- 
ance with its peculiar needs and its own peculiar possibilities. 
This man must know the essentials of the makeup of a machinist, 
boiler maker, pipe fitter, millwright, pattern maker, carpenter, 
fireman, clerk and all the rest. With this knowledge and with 
great care he must help the boys select their work and guide 
them in such changes as may be necessary. He must be able 
to adjust misfits which are sure to be found and must interest 
all the foremen in the boys. He must also be a man of high 
moral character, one with a personality that will enable him 
to influence the boys and lead them to be honorable, upright 
men. He must have that enthusiasm that makes work of any 
kind successful. He must reveal to the lads their duty to them- 
selves and to the country. A good citizen is likely to be a good 
workman, and a good workman is likely to be a good citizen. 
You will say that these specifications are very severe and that 
it is difficult to find such men. The answer is that the fact that 
it is so difficult to find such men in itself reveals the weakness 
of present methods and the need for an awakening. The man 
who can do such work properly and who can exert this in- 
fluence continuously will prove to be one of the most important 
subordinate officials of the whole railroad organization. A few 
such men are available and more are coming along. 

An objector says: "We can't afford to play into the hands of 
the unions. Our apprentices joined the unions and we fired 
them.” Life is too short to answer this except to ask whether 
anybody is seriously attempting to improve unionism. Some are 
saying that the labor union agreements limit the number of ap- 
prentices. The answer is that the railroads should not raise 
this question until they have made proper provision for the 
number that the agreements allow. The quickest way to increase 
the allowance is for a labor leader to discover that his son can 
not be apprenticed because the ranks are full up to the limit 
he himself has helped to fix. Some one else is saying that it is 
dificult to secure boys of the right sort in sufficient numbers. 
This is completely answered by the roads which have taken this 
subject up with serious intent. There is no trouble to find the 
boys. Some one will add that the red tape surrounding the em- 
ployment of minors is so irksome that they cannot afford to put 
up with it. You will be held to account if you allow this to 
stop you. Another will say that small shops can not properly 
provide for apprentices and that poor roads can not afford 
apprenticeship. Both objections are absolutely silly, as has been 
proven by experience. You can not introduce anything in any 
shop or any department that will pay as big or as quick returns 
as will apprenticeship when it has the force of the management 
back of it. After the first year the boys pay back to you all you 
spend on their education or your system is at fault. Let me say 
again that failure to provide apprenticeship is not to be excused 
on any ground whatever. 

Your office is not what it should be, neither is your shop or 
your drawing room if it leads to blind alleys from which there 
is no promotion and no outlook. You must find outlets, or the 
equivalent, for capable men in every department. If not outlets 
then you must find ways in which able men may so improve 
their work that they will not cease to grow, expand and be- 
come more valuable to the company and to themselves. Rail- 
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roads and industrial concerns are not thinking of this today! 

We must take a leaf from the book of English roads. Eng- 
lish motive power men do not quit as ours do to double their 
salaries in the service of industrial concerns, in positions where 
they are not worried to death by troubles that they know how 
to prevent, but are not allowed to guard against. On the 
larger English roads the chief mechanical officers receive sala- 
ries approximately twice as large as the largest in this country. 
On some English roads the chief mechanical superintend- 
ents deal not with officers who do not understand them and 
their problems, but with committees of the directors of the 
roads. No wonder those mechanical officials remain in the 
service until relieved upon retirement. No wonder subordinate 
officials are willing to spend their lives hoping to succeed to 
such positions. 

Today the locomotive and its operation offer greater possi- 
bilities for improvement in net earnings than ever before in the 
history of railroads. Today the locomotive presents problems 
as well as possibilities requiring knowledge, experience and 
good judgment that were never required before. Today is the 
day for improvements in the use of fuel, for fuel saving de- 
vices and capacity increasing factors in locomotive design, for 
improvement in service and for improvement in equipment 
and methods for maintenance, and for the training of the men 
of the future. Will the railroads measure up to their oppor- 
tunity? Will they? An entire evening would be required to 
tell of the accomplishments in improving locomotive service in 
spite of unfavorable conditions. What would the results have 
been with favorable conditions! 

Apprenticeship has made good where it has had half a chance, 
and it has had a chance on a few progressive railroads. It 
is not a failure. Its value is established beyond a question. 
The only failure has been a lack of backing. The only trouble 
has been in educating the managements to what they ought 
themselves to know to be their duty. It is fruitless to start 
apprenticeship unless the very head of the organization plants 
himself squarely for it, insisting that every one get in line and 
stay there. If he does this no subordinate will dare ignore it, 
simply because he is looking only for the things of today. The 
world will not long excuse neglect of apprenticeship and that 
which goes with it, and this applies to every department. 


THE SINGLE-DRIvER Locomotive.—In spite of all that has been 
done in developing the locomotive on British railways there is 
only one type of engine which can as yet be regarded as really 
obsolete, viz., the single-driver passenger locomotive, the con- 
struction of which has now been entirely discontinued. The 
introduction of heavier and more complicated types has not, up 
to the present, had the effect of retiring any of those which 
formed the contemporaries of the single-wheeler when the latter 
was at the height of its popularity, although the 2-4-0, which is 
only one remove from the single, is no longer a type which 
would be built for any but the lightest service. The basic 
feature of coupled driving wheels in any form presents facilities 
for employing adhesive weight in a degree which cannot be 
realized where there is only one driven wheel, and this fact 
exercises a sufficient influence, even now, to keep many types 
of locomotives still within the ranks of present day standards, 
where they are regarded, in most cases, as being suitable, within 
their various scopes, for modern railway conditions. It is simply 
and solely this difficulty of providing adequate cohesion that has 
driven the single-wheeler out of favor, for there is no class of 
railway engine which can compare with it for economy and free- 
dom in running. There is nothing to hinder the fitting of large 
boilers and cylinders to this type, but merely to provide a higher 
tractive effort without its being possible to utilize it without 
slipping the driving wheels, would serve no useful purpose and 
would, moreover, emphasize the need for employing coupled 
wheels even more decidedly than at present. 
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LEHIGH VALLEY TENDER TANK 


An improved construction in tender tanks has been developed 
by F. N. Hibbits, superintendent of motive power of the Lehigh 
Valley, and is now standard on that road. 

The new construction comprises chiefly the use of flanges on 
the top and bottom sheets for the connection with the vertical 
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Section of New Type of Tender Tank 


sheets, in place of the customary angle iron. The flanges are 
turned into the water space and all rivets are horizontal and 
accessible from the interior of the tank. The new method of 
forming the different joints is evident in the illustrations. 

This construction has proved to have a number of advantages. 


Bottom Sheets of Tank Showing Form of Flanges 


In the first place, all rivets and rivet holes are eliminated from 
the bottom of the tank, and it is possible to remove loose rivets 
and tighten leaky joints without removing the tank from the 
underframe. Furthermore, it is found that the tank bottom has 
an increased life due to the absence of lap joints, angle irons and 


New Type of Tender Tank Partially Erected 


rivet holes. The construction is stronger and simpler, and 
the tank is cheaper to manufacture and also gives a reduced 
cost for maintenance. Standard sections can be carried in stock. 

The Lehigh Valley now has about 110 of these tanks in serv- 
ice, the first of which has been in use over two years. 


COLLEGE MEN IN RAILROAD WORK 


Discussion of Conditions That Make This Field 


Unattractive 


and Suggestions for 


Improvement 


BY M. K. BARNUM 
General Mechanical Inspector, Baltimore & Ohio 


Comparatively few graduates from engineering colleges enter 
and continue in railroad service, especially in the mechanical 
department, where we would naturally expect the attractions 
and opportunities to be the greatest. Is the trouble with the 
men themselves, and their habits of mind and life? Is their col- 
lege training at fault? Is it the lack of satisfactory opportunities 
in railroad work, or is it the experiences of other men who have 
tried it, that discourage them from entering railroad service? 


IS THE TROUBLE WITH THE COLLEGE MEN THEMSELVES? 


College men are not inherently different from other men, but, 
on account of their better education, more is expected of them 
than of those who have had only a common school education, 
and properly so, but is it fair to expect that even 50 per cent. 
of them will be capable of holding high official positions, when 
less than one per cent. of other railroad men are found com- 
petent to fill such places? I maintain that it is not reasonable 
to expect that every college man who enters railroad service 
will have all of the qualifications necessary to make a first- 
class superintendent of motive power, when less than one in 
5,000 other mechanical department men ever becomes fully 
qualified to fill that position, and not more than one in 1,000 
ever makes a thoroughly competent master mechanic. 


IS THE TROUBLE WITH THEIR COLLEGE TRAINING? 


I believe that the mechanical engineering courses in the best 
equipped universities, such as Cornell, Illinois, Purdue, Massa- 
chusetts Institute of Technology, Stevens' Institute, and a few 
others, furnish about as good preparation for railroad mechan- 
ical department work as can be desired or expected. In fact 
these courses provide the very best of training for such work, 
particularly if the student specializes in railroad subjects during 
the last vear or two. It cannot reasonably be expected that a 
mechanical engineering college will turn out a graduate equipped 
to step into such a position as that of master mechanic, or even 
a foremanship, without having considerable practical experience, 
which can onlv be obtained in actual railroad service, but an 
engineering course will enable him to qualify much sooner for 
such positions than is possible for a young man who has had 
but a common school education and an ordinary apprenticeship. 
The mechanical engineering course in the above-mentioned col- 
leges gives the student considerable practical work in the foun- 
dry, pattern making, forging, running machines, such as lathes, 
planers, shapers, etc, and some of them devote a good deal 
of attention to the principles of efficient shop management. If 
I were to suggest any change in the present mechanical en- 
gineering schedules, it would be that some of the higher mathe- 
matics, which are now required, should be made elective for 
those who wish to specialize in them, and thus allow others a 
little more time for such subjects as political economy, history, 
and possibly a short course in law pertaining to contracts and 
some other important items of business. These subjects would 
furnish fully as good mental training as the higher mathematics, 
and might be more useful to the average engineering graduate. 

It is also important that men of practical experience in rail- 
road and other engineering work should be secured to give 
lectures to the upper classes, explaining to them the advantages, 
possibilities and difficulties found in various lines of engineering. 
This plan is now followed to some extent, but a more complete 
and systematic program of such lectures should be provided. 
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Every student should also try to meet men in the lines of busi- 
ness which they are considering, and obtain their views and 
experience, but this is not always easy or possible for the stu- 
dent to do, especially where a college is located away from 
manuíacturing and railroad centers. 


IS IT THE LACK OF SATISFACTORY OPPORTUNITIES IN RAILROAD WORK ? 


I believe that this is the principal reason why so few engineer- 
ing graduates enter railroad service and continue in it. Beyond 
question the railroads need college trained men, because the re- 
quirements of roundhouse foremen, general foremen, master 
mechanics and superintendents of motive power are daily becom- 
ing more exacting and strenuous, and, to properly understand 
and administer the duties of those positions, a man should have 
more than a common school education. With the increasing 
necessity for making a dollar go farther than ever before, and 
with the constant additions of electric and other complicated 
apparatus to locomotives, cars and shop equipment, an en- 
gineering education is very helpful, and will soon become a 
necessity. is 

Al railroads are short of material from which to make com- 
petent foremen and other officers, and yet mechanical engineer- 
ing graduates are avoiding railroad service. What is the 
trouble? I believe that the principal reasons are these: 

(1) Advancement is slower than in commercial and manu- 
facturing lines. 

(2) The salaries are too low in proportion to the ability and 
responsibility required for official positions. 

(3) The tenure of office is too uncertain on most railroads, 
although there are some exceptions to this rule. 

(4) There is small chance for a railroad man to accumulate 
any property, or to do more than make a fair living for his 
family and give his children an education. 

(5) There is no chance to acquire an interest in the business. 


ARE THE EXPERIENCES OF OTHERS DISCOURAGING? 


Very few sons of railroad officers take up railroad work. 
This is due primarily to the discouraging experiences of others 
whose careers they have observed, but also to the advice of 
the fathers, who believe that the discouragements are less and 
the rewards for ability and industry are greater in other lines 
of business. 

The question has been asked, "Why should it be up to a busy 
railroad officer to tell a college man how to start in railroad- 
ing?" My answer is that a part of the "busy railroad officer's" 
duty to his company is to secure the services of men who will 
become most valuable to the company, and to keep out of the 
service men who are not adapted to, or fit for it. How can 
an officer decide on a man's fitness, if he does not take the time 
and interest to discuss with him the opportunities and obstacles 
to be found in the work? Furthermore, every man, even though 
he be a "busy railroad officer," ought to consider it a privilege 
to be given an opportunity to help a young man decide on his 
course, and get started right in the race for success in his busi- 
ness career. l 

What are the experiences of the average mechanical engineer- 
ing graduate? After spending four years in high school, and 
four years in college, or eight years more than the regular ap- 
prentice who has finished the graded schools, he finds himself, at 
the average age of 23 years, about to start work, but with very 
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little practical knowledge of the duties which must be per- 
formed in railroad service. Although he has had some experi- 
ence in wood working, forging and machine work, he is expected 
to start as a special apprentice in the railroad shops at the rate 
of 15 or 20 cents an hour, which does not enable him to earn 
enough to pay his board and lodging, and is about half what 
he can earn in many other lines of work. But few railroads 
have special apprentice courses, and most of those are handled 
in a haphazard manner. As a rule the special apprentices are 
not given the proper training by the railroads to equip them for 
the places which are to be filled, and through which they must 
advance to one of the few higher positions that are really 
worth trying for. Sometimes they do not get fair treatment 
from the foremen, or even the master mechanics, and frequently 
the superintendent of motive power loses sight of them alto- 
gether. They are often kept on work with which they are already 
familiar, and not given an opportunity to learn the practical 
things which they must know before becoming qualified for ad- 
vancement. Ordinarily, after a special apprentice has finished 
his three or four years’ course, he is not qualified to fill the 
positions for which men are needed, especially those of round- 
house foremen, general foremen, etc. If the special apprentice 
spends two years on the right kind of work, he should be worth 
more than the average machinist that railroads hire when fill- 
ing vacancies or increasing the force. 

The special apprenticeship course should cover two years, 
with wages of about 25 cents an hour the first year, and 30 cents 
the second, although these rates might need to be increased 
slightly in some localities to conform with wages paid for other 
classes of work. 

To properly qualify a special apprentice for further advance- 
ment, he should be given about the following line of work: 


First year—Freight car repairs, 4 months; 

Locomotive machine shop, lathe, 4 months; 

Locomotive machine shop, planer or shaper, 4 months. 
Second year—Locomotive erecting shop, 6 months; 

Roundhouse, 3 months; 

Firing a locomotive, 3 months. 


It might be found advisable to shift the order, or slightly modify 
the proportion of these different classes of work, but, after hav- 
ing the above line of experience, the young man should be qual- 
ified to work as a machinist, and within a few months should 
be advanced to a position as assistant roundhouse foreman, or 
given some similar work which will put him in line for pro- 
motion to a position as roundhouse foreman or general fore- 
man at a small terminal. 

I consider it a valuable experience to work on freight car 
repairs, and I do not think it necessary for the engineering 
graduate to work in the boiler shop or blacksmith shop, as he 
will be able to observe enough of the methods of doing those 
kinds of work, while employed in other departments, to meet 
his needs, although of course not enough to qualify him for a 
position as foreman of a blacksmith or boiler shop. It is an 
injustice to the special apprentice to sidetrack him in a draw- 
ing office, or to hold him for more than a very short time on 
test department work. The roundhouse work and firing of loco- 
motives are especially valuable in giving him some practical 
knowledge of running repairs and the conditions surrounding 
locomotive operation. 

The question has been asked, “Why should the railroad have 
special courses, special apprenticeships and special studentships 
to take care of the college men?” The railroads do not have 
these courses “to take care of college men,” but to help qualify 
them to be of most use to the railroad companies. The special 
apprenticeship is the best means yet found of securing and pre- 
paring men with an engineering education for positions of re- 
sponsibility where they are needed, and this method is all right 
if it is intelligently planned and followed up. To be best equipped 
to handle men, one must have worked in the ranks, so as to 
learn the difficulties and viewpoints of the man who works by 


the hour. 


VoL. 88, No. 2 


There are misfits among college men, as there are among men 
of other training, and when a man who has entered railroad 
service is found to lack the requisites for this business he should 
be so advised and urged to try something else before he has 
wasted too many years in endeavoring to learn a business for 
which he is not fitted. 

There are many attractive things about railroad work. Its 
variety, the interesting problems constantly arising to be worked 
out, and the "things worth while" which are always waiting to 
be done, all form incentives to the man of active mind and body 
to exert his best efforts in accomplishing good results; and it 
is the fascination of these things which holds in railroad service 
so many men who might make a greater financial success in 
other lines of business. However, the outlook for railroad 
officers today is in many respects discouraging, as there is am 
absolute certainty ahead of much hard, nerve-racking work, long 
hours and government restrictions, which are daily multiplying 
and are at times unreasonable and difficult to comply with. All 
these things tend to keep many good men out of railroad work, 
and I predict that in five, or at most, in ten years, there will 
be a greater scarcity of well educated and well trained men 
competent to fill master mechanicships and the positions of 
superintendent of motive power than ever before. 


SODA ASH FEEDER FOR BOILER FEED 
PUMPS 


In parts of the country where locomotive boiler troubles are 
aggravated by bad water it is also frequently necessary to pro- 
vide means of introducing soda ash or some other substance 
in the feed water supplied to the boilers of shop power plants. 


Air Chamber 


Diagrammatic Sketch of a Soda Ash Feeder for Boller Feed Pumps. 


The accompanying diagrammatic sketch, which is self-explana- 
tory, shows a device in use on a western road for passing soda 
ash through the feed pumps of stationary boilers. This has been 
in use for some time with satisfactory results. 


SPEED INDICATORS.—In many countries in Europe all pas- 
senger locomotives are required to be equipped with speed in- 
dicators, maximum speeds being specified by law over various 
divisions.—Ratlway News. 


HIGH CAPACITY WELL CAR 


Three well cars which have a capacity of 220,000 Ib. have been 
designed and built by the Lehigh Valley. They are intended to 
handle special shipments originating at the Bethlehem Steel 
Works, and are the highest capacity cars ever constructed. The 
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include a slightly raised cover over the draft gear, but, with this 
exception, the floor of the car is flat. 

For a distance of about 14 ft. 8% in. from the end sill the 
floor is continuous across the width of the car and the struc- 
ture in this part consists of a very heavy and rigid cast steel 
double body bolster in two parts and 12 in. 40 Ib. I-beam center 
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Six-Wheel Truck with 28 in. Steel Wheels for 220,000 Ib. Capacity Well Car 


length over end sills is 55 ft. 73⁄4 in., and the height of the floor 
above the rail level is but 38 7/16 in. It will be seen that the 
cars are exceptional in both of these particulars, as well as in 
their very high capacity. The design provides for carrying the 
full load concentrated at the center of the car. The well opening 


sills continuous from the end sill to the end of the well open- 
ing. The sills, at the inner end, are connected to an 18 in. 65 1b. 
I-beam which extends across the car in one piece between the 
side sills. Between this heavy cross member and the bolster 


there are two intermediate longitudinal sills consisting of 7 in. 


A Well Car Capable of Carrying 220,000 Ib. Concentrated at the Center 


is 26 ft. 2 in. in length by 6 ft. 1 in. wide and is unobstructed, 
except for the gusset plates at the corners. 

As will be seen in the illustration, these cars are in the form 
of a regular flat car without pockets for side stakes and are of 
all-steel construction. The low floor has made it necessary to 


I-beams equally spaced on either side of the center sills. This 
is also true of the space between the body bolster and the end 
sills. The arrangements and connections of these members are 
shown in the illustrations. The floor plates on this section of 
the car are 7/16 in. thick in one piece, for the full To” ex- 
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56 in. thick. The 


end floor plate is, of course, cut away for the clearance of the 


draft gear as is shown in the illustration. 


1S 


cept over the body bolster where the plate 


The connection in the center of the car between the two 18 in. 
I-beams is unusually massive and strong, since it must be capable 
of carry the whole load at the center if necessary. As will be 


seen in the cross section this consists of three plate girders on 


each side. 


The outer one is a 9/16 in. web plate, 23 in. in depth 


It has two 


at the center and is continuous between end sills. 


Both 


of these girders have a single 3% in. by 5 in. by % in. angle 


Inside of this are two girders consisting of 
at the top and bottom and 7$ in. bottom cover plates. 


3144 in. by 5 in. by 56 in. angles at both the top and the bottom, 
and in addition a 7$ in. bottom cover plate and a double floor 
a 7/16 in. web plate which is 2614 in. in depth at the center of 


the car and 18 in. at the connection with the cross piece. 


plate at the top. 


These 


three girders are braced and stiffened by braces about 5 ft. 
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It will be noticed that there is a 5$ in. reinforcing plate on 


the inside of the side sill extending from a point about 2 ft. 6 in. 


apart. 
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DiNING CARS FOR THE BURLINGTON 


The First Cars of a Design That Has Been Made 
Standard on the Chicago, Burlington & Quincy 


With the government specifications for postal cars as a basis, 
the Chicago, Burlington & Quincy has drawn up specifications 
for all types of cars to be used in passenger train service. An 
effort has been made to have them as simple as possible and to 
establish standards that will provide the greatest interchange- 
ability between all passenger train cars. All of the designs are, 
as far as possible, made up of structural shapes, and all special 
parts, such as pressed steel shapes, are made from standard 
dies so that when once designed they may have a wide range 
of use. A special effort has been made to eliminate the use of 
patented constructions so that the cost of royalties will be 
small. 

The first cars built under these new specifications are the 
diners that have recently been furnished the road by the Pull- 


22 Door Provisron Bor nong Mater Mare Locker 


Ae iere pw Eng Polis 


by 2 ft. 4 in. wide extending from end sill to end sill, and a 
bottom cover plate 5$ in. by 2 ft, which only extends between 
the body bolsters. Both cover plates are riveted to the flanges 
of the center sills with 34 in. rivets spaced 4 in. apart. There 
are four cross bearers spaced 10 ít. 7% in. apart in the central 
portion of the underframe. They are made up of two pressed 
steel pans placed back to back and riveted together. Each 
cross bearer is thus made up of four pressed steel pans, two of 
which extend from the center sills to each side sill, being riveted 
to the center sill by eight 34 in. rivets, and to the side sill by 
four 34 in. rivets. The outside ends are shaped to conform 
to the shape of the side sill. The top cover plates are % in. by 
12 in., and extend from side sill to side sill, being riveted to the 
flanges of the steel pressings by 34 in. rivets spaced 334 in. 


Floor Plan of the Burlington Dining Car 


man Company. These cars are 79 ft. 6 in. long over end silis 
and have no platforms at either end. By adopting this plan it 
has been possible to provide seating accommodation for 36 
persons and to have a larger and more convenient kitchen. A 
side door 2 ft. 4 in. wide, opening directly into the kitchen, 
has been provided so that the car may easily be provisioned. 
The kitchen has been laid out according to the standard practice 
of the Pennsylvania Lines and is provided with all the latest im- 
provements. The cars are of all steel construction, wood being 
used only in and about the windows, and in the flooring. 


UNDERFRAME 


The entire load between the bolsters is carried by the side 
construcfion, leaving the center sills to take care of the buffing 


apart; the bottom cover plates are 7/16 in. thick and 12 in. wide at 
the center sills and gradually tapering to 7 in. at the side sills. 
They also extend in one piece from one side sill to the other. 

The double body bolsters have cast steel center fillers and are 
riveted between the center sill channels by 34 in. rivets. They 
are located 10 ft. 8% in. from the end sills. They have top 
cover plates 6 ft. by 1⁄4 in. continuous between the side sills, 
and are further braced by an 8 in, 18 lb. I-beam extending 
between them 3 ft. 91 in. each side of the center of the car. 
There are ten 3 in. 6 Ib. channels extending out from the web 
of the center sill to the side sill on: each side of the car. They 
form the intermediate supports for the floor and $us various 
equipment applied under the car. 

The side sills are made up of 4 in., 82 Ib. Z-bars, and extend 


New Standard Dining Car for the Chicago, Burlington & Quincy 


and draft strains. To do this the cross bearers were made 
sufficiently stiff to transmit any load coming on the center sills 
to the sides of the car. The underframe is of simple construc- 
tion and is made up mostly of steel shapes. All the pressed 
stecl work serving similar purposes is made from one die and 
therefore at a minimum expense. 

The center sills are composed of two 15 in. 35 Ib. channels 
spaced 16 in. apart. They have a top cover plate 5/16 in. thick 
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the full length of the car, being riveted to the cross bearers by 
four 34 in. rivets and thoroughly anchored in the end sills by 
angle gusset plates. The end braces are made of 34 in. plate 
being pressed to the shape of a channel 9 in. wide and flanged 
out at the ends to make the connections at the corner posts and 
at the junction of the center sills with the cross bearers. 

The end sill is made up entirely of pressed steel shapes and 
steel plates. A pressed angle 2/4 in. by 42 in. by 3/16 in. ex- 
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tends across the end of the car being riveted to the end 
bracing, the small pressed steel Z-floor beams and the center 
sills. A 3/16 in. plate 1034 in. wide is riveted between this 
angle and a pressed shape made of % in. plate, and extends 


Connection of Ze äi 14 Angle 
Fost fo Side Sill 


__Center Line of Car 
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extends clear across the end of the car while the pressed steel 

shapes only extend between the corner posts and two vertical ]- 

beams located 21% in. each side of the center line of the car 
These I-beams are the point of greatest resistance in the end 
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Underframe and Details of the New Diners for the Burlington 


down to the bottom of the end sill. A second pressed shape 
of the same stock is located below the first and is riveted to 
the lower part of the 3/16 in. plate. A Y in. by 6% in. end sill 
cover plate is riveted to the outside face of these shapes and 
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construction of the car, being 12 in. wide and weighing 31.5 
lb. per foot. They are thoroughly anchored in the end sill and 
extend from the bottom of the end sill to the end plate at the 
roof, where they are again anchored in the superstructure. 


Bus 
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Interior View of the Burlington Dining Car Taken by the Light from the Indirect Lighting System 


FEBRUARY, 1914 


Further bracing of the car end is provided by two 4 in. 13.8 Ib. 
Z-bars located 15 7/16 in. each side of these I-beams, and by the 
4 in. 82 Ib. Z-bars which form the corner posts. These Z-bars 
are anchored to the end sill at the top of the upper pressed 
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Center Line of Car 


Roof Details at the End of the Car 


steel shape by angle plates. This construction provides a sec- 
tion modulus of 72 in contrast to the government requirements 
of 65 for mail cars. This end is of a standard design and is 
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and dimensions. The side posts are continuous from the side 
sill to the side plate, being secured to the side sills by two 6 in. 
by 6 in. by 5/16 in. angles, and to the side plate by 3/16 in. 
gusset plates. The belt rail is made in sections extending be- 
tween the side posts and secured to them by 4 in. by 4 in. by 
5/16 in. by 2 in. angles above and below. There are ten 3 in. 
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Steel Pressings Are Used in the Construction of the Double Body 
Bolster 


by 214 in. by % in. angle window posts on one side of the car 
and eleven on the opposite side, which extend from the belt rail 
to the side plate. The posts for the side door in the kitchen 
are made of 4 in., 82 lb. Z-bars. The side framing below the 
belt rail is stiffened with 3 in. by 212 in. by Y in. angles. 
There are 52 carlines for the lower deck and 26 for the upper 
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Section Through Vestibule Post. 


Construction at the End Sii! of the Burlington Dining Car 


intended to be used in all passenger equipment, even though 
built with a platform. . 
BODY FRAMING 
The side framing of the cars is made up of eleven 4 in., 8.2 
Ib. Z-bar posts, and a belt rail and side plate of the same shape 


deck, both of which are made of pressed steel shaped in the 
form of a channel. The lower deck carlines extend from the 
side plate to an equal number of pressed steel deck posts, also 
shaped in the form of a channel, which serve as a tie between 
the upper and lower carlines. The roof joint carlines are 2% 
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in. by 114 in. 29 lb. T bars, the joints between the roof sheets 
being welded by the oxy-acetylene process. The deck plates 
and moldings are all of steel. 


FLOOR 


The floor is supported by a 414 in. by 2/4 in. by 3/16 in. pressed 
angle on each side of the car, which is riveted to a 714 in. by 
3/16 in. base plate, that extends along the side of the car and 
is riveted to the inside face of the upper leg of the Z-bar side 
sill, and by four 1 13/16 in. pressed Z-bars extending the full 
length of the car and riveted to the 3 in. channels that extend 
from the center sill channel to the side sills, there being ten 
of these channels on each side of the car. To these supports is 
riveted a No. 16 gage galvanized corrugated steel plate on which 
is laid a 174 in. layer of carbolith which is held in place by chicken 
netting fastened to the corrugated plate. Next is a laver of 1 
in. hair felt. The finished flooring is laid with 214 in. by 34 in. 
tongue and groove maple which is nailed to nailing strips laid 
in the carbolith and bolted to the corrugated plate. The maple 
floor is underlined with waterproof paper and held % in. 
above the hair felt to provide an air space. 


SHEATHING 


The outside sheathing is % in. steel plate on the inside of 
which is applied a layer of three-ply Salamander. The inside 
sheathing is 1/16 in. steel plate and is lined with Ceilinite 3/16 
in. thick. The outside sheathing is riveted directly to the side 
posts and the belt rail, a belt rail plate 3 in. by 1⁄4 in. being 
applied on the outside for a finish. The inside sheathing, how- 
ever, has the Ceilinite extending between it and the side posts 
and belt rail. The letter board is a % in. plate 12 11/16 in. 
wide, being riveted to the side sheathing and directly to the 
side plate with the lower deck roofing. The lower deck is 
roofed with No. 16 gage steel plate and the upper deck with No. 
14 gage steel plate both having an inside layer of three-ply Sala- 
mander for insulation. The headlining is No. 22 gage steel 
sheets and is also lined with 3/16 in. Ceilinite. The Salamander 
is also applied to the car ends and is held in place with fireproof 
glue and pressed galvanized iron ‘channels whose ends are 
turned against the posts and bolted. The Ceilinite on the in- 
side of the finished plates is secured in the same manner. 


OTHER DETAILS 


The cars are lighted by the indirect lighting system as applied 
by the Central Electric Company, Chicago. The lamps and re- 
flectors are located in the deck molding at the top of the lower 
deck and are so arranged as to be inconspicuous from the floor. 
There are 74 15-watt, 60-volt lamps used in the dining room proper 
and the vestibule. These are arranged in 4 ft. units containing 
four lamps each and 1 ft. units containing one lamp each. There 
are six 4 ft. unit sections placed one each side of the car and 
the 1 ft. units are placed between the deck beams to keep the 
car ceiling lighted at an equal intensity. The reflector is made 
of No. 20 gage steel and is covered with three coats of fired 
cream enamel, this color being also used on the upper ceiling. 
The lamps are so set in tbe reflector that the bases will not 
come within the area of the reflectors, in this way eliminating 
the absorption of light by the sockets. The reflectors are cov- 
ered with a double layer of glass placed on an angle to minimize 
the collection of dust. The two layers of glass are used to 
prevent dust or dirt getting into the reflector. The four units 
are so wired that one lamp may be cut out as desired and 
thereby regulate the amount of light required. The total cur- 
rent consumption for the car is 18/7 ampere hours. The aver- 
age lighting intensity throughout the car on a plane 30 in. from 
the floor is 3.91 foot candles. That an abundance of light is 
provided is incidated by the interior photograph taken by the 
artificial illumination. 

The cars are finished in a pleasing mottled gray color with 
gold striping on the headlining. The wood used in and about 
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the windows is Mexican mahogany. The chairs are also of ma- 
hogany with Spanish leather covering. The dining tables are 
made of steel; six of them are 2 ft. 8 in. by 2 ft. 8 in. and six 
2 ft. 8 in. by 4 ft. They are covered with white metal. Wall 
sockets are applied under the windows and just below the tables 
for electric table lamps. The Commonwealth Steel Company's cast 
steel six-wheel trucks were applied. The various specialties used 
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Burilngton Diner 


Cross Section Through the 


were the Miner friction draft gear class A-2-F, Sharon couplers, 
Woods roller side bearings, Vulcan 60,000 Ib. capacity cast steel 
brake beams, McCord journal boxes, Christie adjustable brake 
heads, Westinghouse latest improved air brakes with the Amer- 
ican slack adjuster, Railway Utility Company's ventilators, Bohn 
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refrigerators, and 32 Willard storage battery cells, type P. R. L. 
The following are the general dimensions of the cars: 


Length over end sillS.................... SCENE 79 ft. 6 in. 
Width over side sillS.iiourinininion o ios 9 ft. 9% in. 
Width over all at the eaves.................................. 9 ft. 94 in 
Width over clearstory.................. se heh] tha 6 ft. 8% in. 
Top of rail to top of floor............................... 4 ft. 6 7/16 in. 
Top of rail to top of buffer beam, 4 ft. 2% in. 
Wheel base of truck..............................................11 ft. 
QUEDAS ini sich See p ee "emt 5 in. x 9 in. 

heel roi Meg bu aa aes REL ROGA A Re dee 4014 in. (steel tired) 
Wheel centers 5. eres x Di xA EXER wa dE IER Ra 34 in. (steel plate) 


GRAIN TIGHT CONSTRUCTION FOR 
SINGLE SHEATHED BOX CARS 


BY W. J. TOLLERTON 
General Mechanical Superintendent, Rock Island Lines, Chicago. Ill. 


Perhaps one of the most discussed subjects appearing in the 
technical press today is the proper design of freight car equip- 
ment. From this fact it can readily be assumed that the me- 
chanical men on our railroads are given much attention to the 
problem in order to make more efficient designs to meet the 
present day requirements. It is felt that cars must be kept more 
off the repair tracks and more in revenue service, and while 
in actual service they should meet all requirements. Less equip- 
ment will, therefore, naturally be required if the designs are prop- 
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End View at Corner 
of Car: 
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as its weakest link. Cars of this design have been assigned to 


automobile service, and complaints have been filed relative to the 


double-decking of automobiles, the claim being made that the 
single sheathing did not furnish the proper thickness of material 
to which to spike the temporary framing for securing the upper 
tier of machines. When nails are used they pass through the 
sheathing and project from the outside, giving a very bad ap- 
pearance, as well as destroying the sheathing. Some arrange- 
ments to overcome this have been developed and are now being 
tried out. Some roads are running three or four girth boards 
along the inside of the car, which are bolted to the side sheath- 
ing. This with the sheathing gives an ample thickness to which 
to nail. Other roads are using pockets secured in the side sheath- 
ing in which cross stringers are placed for the support of the 
upper deck of automobiles. 

The lumber in the single sheathed car must be properly kiln 
dried, or openings between the boards will soon show up, necessi- 
tating taking the car in on the repair track and again closing 
them. 

Much trouble was experienced along this line with the first 
cars of this design, but kiln drying the lumber has eliminated at 
least a part of this trouble. This has, however, increased the 
cost of the car, inasmuch as it makes extra labor and extra shop 
equipment necessary. 

The connection between the side sheathing and the floor, in 
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Cross Section of Car. 


Center of Car 


End Construction to Prevent Grain Leakage from Singie Sheathed Box Cars 


erly made, and all phases of the treatment to which a car is sub- 
jected in service are carefully considered and arranged for. At 
this time, especially, the steel frame single sheathed box car is 
being generally considered as a design which will meet all re- 
quirements for the shipment of any commodity. which can be 
loaded into any house car with the exception, perhaps, of a 
commodity requiring refrigeration. 

The American Society of Mechanical Engineers, at the recent 
meeting in New York City, carefully considered the box car 
having the steel underframe as well as the steel upperframe 
structure, and but little was argued against the single sheathed 
steel upperframe car. The general opinion is that while the gen- 
eral construction is meeting favor, there is much yet in the de- 
tail construction which might be improved upon. The general 
construction of such a car naturally calls for a close study of the 
details entering into its design in order to get all the parts to 
work in harmony with each other, for a chain is only as strong 


order to make a permanent grain tight joint, can surely be im- 
proved upon. When we stop to consider that the monthly claims 
for the loss of bulk grain due to leakage from the cars amounts 
to a total of as high as $10,000 on many of our larger railroads 
doing the grain hauling of this country, we must become con- 
vinced that some improvements should be made in car construc- 
tion at this point. This loss is common to cars that have been 
coopered before loading. It is necessary, therefore, to add to 
the above the cost of coopering, which amounts to at least $1 
for each time the car is loaded, as the material used for cooper- 
ing is scrapped when the car is unloaded. 

Several methods have been evolved for making a permanent 
tight joint at this point but none, however, have fulfilled the re- 
quirements. Hot tar pitch has been poured in the joint, but it 
answers the purpose for only a short time, as it soon breaks 
away from either the sheathing or the floor boards on account 
of the weaving of the car. Tin flashings have also been used, but 
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they are only temporary and will not stand the test of service. 
Many cars are built today having the floor boards gained into 
the side sheathing boards which, when new, makes a good joint, 
but it is a question if they will remain tight for grain, inasmuch 
as this method allows the side sheathing to bulge outward under 
the grain loads, thus allowing the joint to open up. In all of 
these methods, however, it will be necessary to destroy and en- 
tirely replace them when but few new floor boards are renewed. 
The scheme of gaining the lower edge of the side sheathing boards 
for the end of decking boards necessitates the removing of the 
lower part of the side sheathing in order to remove the floor 
boards. The gained sheathing also requires more labor and good 
workmanship if it is to be properly applied. 

The Rock Island has just developed a design wherein an ab- 
solute grain tight joint is made between the side sheathing and 
the sill, as well as between the decking and the sill. It does not 
in any degree depend on the joint between the floor boards and 
the sheathing, and it cannot be aftected by the racking of the car. 
The arrangement consists of a special Z-bar or angle for the 
side and end sills which has two ridges rolled in the upper flange, 
as shown in the illustration. One of the projections fits into the 
standard groove in the lower edge of the side and end sheathing, 
andá the second fits in grooves in the ends of the floor boards, 
which are to be cut at the same time the boards are cut to 
length or squared at the end. While reference is made to a 
Z or angle section and the illustration shows a 6 in. Z-bar having 
the continuous projections on the upper flange, other standard 
sections can be employed, or any section could be used, with a 
separate steel member riveted on top of the upper flanges, which 
has the proper projections for engaging in the grooves in the 
floor and side sheathing boards. 

The projection on the top flange fitting in the groove in the 
siding will not only give a tight grain joint, but also prevent the 
lower side sheathing boards from bulging out. To overcome this 
bulging some roads are employing a clip which is secured to the 
side sill by means of bolts or rivets. These clips could not, of 
course, be of any considerable length for they would have a 
tendency to collect any water running down the side of the car 
which would not only drain into the car but cause the sheathing 
to decay at this point. In the present design of steel frame single 
sheathed car, the side supports for the prevention of bulging of 
the side sheathing are the greatest distance apart at teh bottom 
where they should be the closest. The use of any extra posts 
or braces for this purpose would, of course, procure the re- 
quired result, but would materially increase the weight and cost 
of the car. By using the standard section of Z-bar with projec- 
tions as illustrated for both end and side sills, the projections 
.on the upper flange can be run continuously around the car, 
making practically a sealed tight joint at both the ends, the 
sides and at the corners which the racking of the car will not 
influence. No special material is needed to make this joint tight, 
which eliminates any additional expense for labor or material 
The floor boards may be readily removed without interfering 
"with any special arrangement or with the side sheathing. 

The illustration shows that an extra good design of end sill 
may be obtained by the use of a 6 in. Z-section. The shape adapts 
itself to a good design of coupler horn striking casting, and, 
moreover, the lower flange of the Z-bar need not be cut away 
to provide the necessary coupler clearance. For the end sill, 
however, it is not necessary to use a Z section to obtain this 
grain tight joint as any sections which are rolled can be used 
with equally good results. No material weight is added to the 
car, while at the same time a gain of 5 per cent is made in the 
strength of both the side and end sills by the use of this grain 
tight construction. No extra labor is required when this section 
is used, over any other standard rolled section, and the steel 
mills will furnish the section with but slight extra cost. 

As previously stated, too much attention cannot be paid to the 
detail construction of the steel frame single sheathed box car on 
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account of the type coming so quickly into such general use 
without the slow process of evolution and service tests. While 
this design has been in use only about three years, the reports 
show that in the year 1913, 20,460, or 49 per cent. of the box 
cars built were of the steel upperframe single sheathed type. 


CAST IRON WHEEL RECORDS* 


BY H. H. VAUGHAN 
Assistant to Vice-President, Canadian Pacific, Montreal, Que. 


Practically all railroads have abandoned any form of cast iron 
wheel record which follows the history of each individual wheel. 
The writer believes that, apart from the records maintained for 
guarantee purposes, the only systems in general use are those 
in which the average life of wheels removed from service for 
various causes, is determined in various ways. It is usual to 
show a figure for the average life of wheels obtained by divid- 
ing the number in service by the number removed per year, 
but this figure is not of much value as it depends more on the 
rate at which the number of wheels in service increases, 
than in the actual life of the wheels removed. Thus if a 
number of wheels in service remained stationary for a period 
of years, while the number of wheels removed increased 25 
per cent it would indicate a decrease in the average life of 
the wheels of 20 per cent, while if during the same period the 
wheels in service had increased 50 per cent, the same increase in 
the number of wheels removed would indicate an increase in the 
average life of 20 per cent. 

Now if the increase in the wheels in service had taken place 
in two or three years, it would have had comparatively little in- 
fluence on the wheels removed, and so an increase in the 
life of the wheel might be shown by these figures, while a re- 
duction had actually occurred. In addition reports of wheels 
removed on foreign lines are not obtained correctly, especially 
for wheels removed on handling companies account and in gen- 
eral it is not uncommon for a life of twelve to eighteen years 
to be shown for wheels, when as a matter of fact they are last- 
ing about five or six. 

The figures showing the life of the actual wheels removed 
can be obtained with considerable accuracy and with simple 
reports and records. Each wheel is marked with its number, 
the date cast, etc., so that no complications are introduced by 
recording the date put into service and the date removed. While 
no record is usually kept of any time the wheel may be out 
of service, or the movements of the car under which it has been 
placed, these factors are relatively unimportant on a large num- 
ber of wheels, and the average life of the wheels removed is a 
figure of sufficient importance on any road to justify the records 
and statements required. It should properly be kept by weight 
of wheels, so that any alteration that occurs in the life of wheels 
under the same weight of equipment may be distinguished from 
the changes due to the introduction of a greater proportion of 
heavier equipment or similar causes. 

While the average life of wheels removed affords valuable 
information over a period of years, it does not enable the result 
of any variation in the quality or service of the wheels to be 
detected until considerable time has elapsed, and then only in a 
general way. When the wheel foundry methods of the Canadian 
Pacific were revised in 1908, it became desirable to introduce 
some system by which it could be determined whether better 
service results were being obtained or not, without the compli- 
cations of the old individual records. 

This was accomplished in a satisfactory and simple manner 
by comparing for each year's make of wheels, of the same 
weight and manufacture, the number removed for various classes 
of defects in each year of their life. The system does not re- 
quire any additional reports over those commonly used. The 


*Read before the Canadian Railway Club, Montreal, Que., January 13, 
1914. 
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only information needed is the make of the wheel, weight, date 
cast, maker and cause of removal, items that are likely to be 
reported accurately and which are those required for a record of 
any kind. As the number of wheels of any group cast in each 
year is known, the number removed in each year's life for each 
cause may be expressed as a percentage of the number made and 
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weight of wheel with its subsequent modification to 645 Ib. and 
625 Ib. up to 1912, one of the advantages of this system being 
that with the records that had been kept it was possible without 
too much work to go back as many years as necessary to com- 
pare the results with those of previous years. | 

This statement, while giving all the information that is ob- 
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Fig. 1—Record of Service Given by Canadian Pacific 600 Ib. 33 in. Cast iron Wheels 


this percentage may be compared year by year to determine the 
comparative service obtained from the different wheels. 

As the records are compiled on the Canadian Pacific, no at- 
tention is paid to the date the wheel is put into service. For 
wheels made in any one year, the number removed in that year 
is taken as being removed in the first year of their life, those 
removed in the next year, as in the second year of their life and 
so on. This introduces an inaccuracy in the case of any par- 


1901 


tained for the wheels it refers to, does not enable any com- 
parison to be made easily, and for that purpose a series of such 
statements for wheels made in successive years are combined as 
shown in Fig. 2. This statement shows the number of the wheels 
of the weight it relates to made in each year, and the percent- 
age removed in each year of their life for all causes, except 
worn flange, slid flat and removed from tenders. A similar 
statement is made for the percentage removed each year for 


20.38 | 21.60 | 22.78 | * 


Fig. 2—Statement of Canadian Pacific 600 lb. and 645 Ib. Wheels Removed, Except on Account of Worn Flanges, Siid Flat and 
From Tenders 


ticular wheel placed in service towards the end of the year, but 
the error becomes unimportant after a year or so and the labor 
of compiling the record is greatly reduced. 

The statement obtained by this system is shown in Fig. ], 
which gives the results for 600 lb. wheels cast by the Canadian 
Pacific in 1902, the first year for which this statement was pre- 
pared. Similar statements have been made up for the same 


worn flange, and slid flat and another shows the percentage of 
broken wheels and broken and chipped flanges for the same 
series. It is evident that similar statements may easily be pre- 
pared for any cause of removal it is desired to investigate, but 
these are the ones that have been considered important. The 
elimination of wheels slid flat, worn flanges and removed from 
tenders, leaves a balance, that while not corresponding to the 
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classification of manufacturers and operating defects, is broadly 
affected by the quality of wheels turned out, so that the state- 
ment, Fig. 2, is a record of the foundry output in this respect. 

This statement shows several interesting features. There is 
evidently a decided variation in the percentage of the wheels 
removed of different years' make, and it is only reasonable to 
suppose that where a larger percentage is removed in a given 
time, say six or seven years, the life of the wheel is less. If 
this be granted, some years' makes are evidently considerably 
superior to others, for instance those made in 1904 were far bet- 
ter than the average while those made since 1908 have been uni- 
formly good. 

If all wheels made were accounted for, there would of course 
be no assumption involved, but by an inspection of Fig. 1 it 
will be seen that of the wheels made in 1902, only 51 per cent 
have been accounted for in 1912. It is improbable that 49 per 
cent are still in service and the difference is therefore to be 
accounted for by wheels placed under foreign cars or removed 
on foreign roads and not reported. This discrepancy might be 
reduced if the number of wheels of any make placed under for- 
eign cars were deducted from the number made before calcu- 
lating the percentage, but it would introduce a complication of 
doubtful advantage. The chief effect of this factor is in com- 
paring wheels received under new cars with those made or pur- 
chased for renewals. The former will evidently not be placed 
under foreign equipment to the same extent, but as this number 
has been under 10 per cent of the total number placed in service 
each year its effect can be allowed for. 

The reliability of the statement as a whole is confirmed by 
the fact that since 1908 it shows a decreased percentage of 
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Fig. 3—Failures Caused by Manufacturer's Defects on Wheels for 
60,000 Ib. Capacity Cars 


wheels removed and that the average life of the wheels removed 
has since that time increased as follows: 


Manufacturers' Opersting 
efects 


Year efects Total 
1908........ S years 2 months 4 years 5 months 4 years 8 months 
1909........ $ years 2 months 4 years 7 months 4 years 9 months 
1910........ S years 7 months 4 years 9 months 5 years 0 months 
1911.555335 5 years 4 months 4 years 9 months 4 years 11 months 
E ades S years 9 months 5 years 0 months 5 years 4 months 
1913........ 5 years 11 months S years 5 months S years 7 months 


An important point in this statement is the general agreement 
of the results shown throughout the life of any series of wheels 
with those shown in the first year or two. It appears almost 
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certain that if the wheels are of good quality and carefully in- 
spected there will be less poor wheels to fail in the first year or 
so, and this result will persist throughout their life. This result 
is certainly true in the case of 1904 and 1908 wheels, and if it is 
confirmed by further experience, this form of statement furnishes 
a simple method of determining within a comparatively short 
time the service that may be expected from any group of wheels 
without the necessity for complicated records. 

The others are also interesting statements. Wheels slid flat 
and with worn flanges are not chargeable against the foundry, 
but they may be largely affected by the shops. Careless taping 
and mating, cars down on side bearings and sundry other causes 
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Fig. 4—Fallures Caused by Manufacturer's Defects on Wheels for 
80,000 Ib. Capacity Cars 


for worn flanges are all avoidable and results may be followed 
by means of this report. Slid flat wheels are also caused by im- 
proper maintenance and operation, and may be largely reduced 
by care. 

The statement shows that there is comparatively little differ- 
ence between the wheels removed of the various years' make 
for being slid flat, There is, however, a most decided difference 
in the number removed for worn flange, the wheels made in 1906 
being considerably better than those of previous years, while 
there is a still greater reduction in 1908. The percentage of 1908 
wheels removed in five years from this cause is only about 40 
per cent of the number removed in an equal time of the 1909 
wheels and less than 20 per cent of the corresponding number 
for the wheels made in 1903, 1904 and 1905. In 1908 the method 
of taping was,carefully gone into and the work carried on with 
greater care so it would appear that the proper carrying out of 
this work is most important to avoid injury to wheels from worn 
flanges. To the end of the fourth year the 1909 wheels are even 
better, so that the 1908 results were not simply accidental, but 
the consequence of greater care and better methods. 

Before leaving this description of these records it is interest- 
ing to note that they may be easily plotted. Figs. 3, 4 and 5 
show the percentage of wheels of 600 1b., 650 lb. and 700 lb. 


AX rege — etae 


` —— a e __ _ = 


` 


— 7 


TOOL ROOM EQUIPMENT AND MAN- 
AGEMENT 


BY PAUL R. DUFFEY 


The tool room of a locomotive repair shop is one of the 
most important, but oftentimes one of the poorest equipped 
and most neglected departments in the whole shop. In 
many instances it is located in an out of the way corner, 
causing the workmen who are in need of tools to waste much 
time in going back and forth. 

In properly planning a tool room it is necessary to con- 
sider the distribution and care of small tools, the repair of in- 
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A large metal covered counter, protected by a high wire grat- 
ing, should extend around the entire service portion of the 
room, and suitable openings should be provided in the grating to 
facilitate the distribution of the various tools to the work- 
men. i 

In most cases it is well to employ an experienced grinder 
to look after the grinding of such tools as twist drills, ream- 
ers, cutters, etc. Thus it is obviously necessary to have 
suitable machines installed for carrying on this work. Such 
an arrangement increases the efficiency of the tool room. 
The stock of tools kept in the sub-tool rooms should be 
under the general supervision of the tool room foreman and 
under the direct supervision of the sub-tool room assistant, 
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tricate machine parts, special tools, jigs, air motors, pneumatic 
hammers, manufacture of new dies, etc. Care should be ex- 
ercised in regard to the location, in order that all the shops 
may be conveniently served. Large repair shops have as a 
rule a main tool room and one or more sub-tool rooms, which 
relieve the main room. The sub-tool rooms may be located, 
for instance, one centrally in the machine shop, which serves 
the machine and erecting shop, and if there is a large boiler 
shop there should be a suitable room provided to serve it 
individually. The equipment of small and special tools should 
be governed in each sub-room by the average monthly engine 
output. The arranging of the room and tool racks should 
receive particular attention with respect to accessibility. All 
shelves, pigeon holes and bins should be plainly stenciled, 
and a sufficient number provided to accommodate all the tools. 


Sliding Doors 90%76" 
— O É X 


° ° 
T Material Rack 
Sxlex7' d 


4r Ox 


OR 
hy ER acd 
Ké //Z77//7// 


MACHINE SHOP. 


Room for a Locomotive Repalr Shop 


PILLS LILIA tilt) ` 


who should not only be a good practical man but one who 
will take a keen interest in his work and strive to work for 
the company's interest at all times. 

Having discussed one function of the tool room we turn 
to the repairing of machinery parts, manufacturing of new 
parts, jigs, dies, taps, reamers, etc. This work is as a rule 
of such quantity and quality as to require a specially equipped 
shop or room; the ideal place for such a room is away from 
the noise of the erecting shop. It could be built adjoining 
the machine shop, and centrally located with reference to 
other shops. This avoids the necessity of workmen other 
than those employed in the tool room entering in search of 
tools and the consequent misplacing of unfinished work. As 
tool making, die sinking, etc., is work of a high quality, care 
should be used in constructing a roomy shop, well lighted 
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and aired, as well as having it suitably equipped with modern 
machine tools. 

The machine arrangement in the tool room of a large repair 
shop should be studied to meet the most efficient methods 
of handling the work. As a suggestion of the desired equip- 
ment, the following tools may be mentioned. The illustra- 
tion shows the floor arrangement of the tools: 


12 in. power saw. 
power filing machine. 
tool grinder, 2 wheels, 12 in. and 16 in. diameter. 
universal cutter grinder. 
universal tool room grinder. 
24 in. engine lathe, 7 ft. bed. 
20 in. engine lathe, 10 ft. bed. 
14 in. or 16 in. tool room lathes with all special attachments. 
gear shaper equipped to cut bevel and spiral gears. 
universal horizontal milling machine. 
vertical miller with slotting attachment. 
36 in. radial drill. 
20 in. power drill. 
hand fed sensitive drill. 
24 in. crank shaper. 
16 in. crank shaper. 
pneumatic press. 
portable center grinder (electric drive). 
ortable electric crane (self propelled), 3 tons capacity. 
lectric hardening and tempering furnaces. 
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The tool room should also be provided with a complete set 
of standard snap, plug and ring gages, micrometers, straight 
edges and other tools which few individual tool makers 
carry. 

Managing a tool room is a task which requires an efficient 
foreman. The tool room foreman should be given entire 
charge of all the sub-tool rooms as well as the main room, 
and all material requisitions should bear his signature before 
the material is ordered. In too many instances this matter 
is slighted and tools of low grade furnished because the per- 
sons who ordered the tools were uníamiliar with the re- 
quirements. The foreman should be a good practical man, 
who can read drawings, design and sketch machine parts and 
has a thorough knowledge of the work for which the tools 
will be used. In order that he may efficiently operate his de- 
partment a suitable office, containing desk, blue print and 
record case, and drawing table, should be provided for his use. 


PROTECTION OF GRINDING WHEELS 


The Norton Company of Worcester, Mass., through its re- 
search laboratories recently conducted a series of tests on the 
relative protection offered to the operator of a grinding wheel 
by an improved type of protection hood and of beveled flanges. 

The testing equipment consists of a modern grinding wheel 
stand, the wheel being driven by a belt from a gasolene engine. 
For the protection of the investigator, a wooden framework of 
heavy timbers was built over the side of the stand on which the 
wheels were to be tested. In all tests the wheels were operated 
at 6,000 peripheral feet per minute and the speed was very care- 
fully regulated. 

In the hood tests the wheels used were 16 in. by 2 in. by 134 
in., alundum, vitrified and of various grains and grades. These 
wheels had parallel sides. The hood was of modern type and the 
wheels were mounted between relieved cast iron flanges 8 in. 
in diameter. One layer of blotting paper of standard thickness 
was used between the wheel and each flange. The nut on the 
spindle was not tightened excessively, but drawn up enough to 
hold the wheel firmlv. The wheels in these tests were broken by 
dropping a steel wedge between the rest and the side of the wheel 
in such a manner as to give a severe blow. The object was to 
duplicate as nearly as possible one of the most frequent causes 
of accident, namely, that of work being caught between the rest 
and the wheel. 

In the flange test the wheels used were all 24 in. by 275 in. by 
134 in. alundum, vitrified, grain 14, grade O, tapered both sides 
34 in. to the foot, with a flat at the center of 4 in. in diameter. 
One section of standard blotting paper was used between the 
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wheel and each flange. In these tests five sets of relieved steel 
flanges tapering 34 in. per foot were used, the diameters being 12 
in., 14 in., 16 in., 18 in., and 20 in., respectively. 

The wheels in the flange tests were broken by swinging a 130 
lb. cast iron weight against the side of the wheel. 'This method 
of breakage corresponds to a common cause of accident when 
heavy castings, which are suspended by tackle over the wheel, 
are carelessly allowed to strike the side of the wheel with enough 
force to cause breakage. 

In none of the tests with the hoods did a piece of the wheel 
leave the hood in a way that could have caused damage. The 
tests showed conclusively that a well designed protective hood, 
made of the right material and properly adjusted, affords ample 
protection for straight side wheels, even when they are mounted 
between standard, straight relief flanges having a diameter equal 
to one-half the diameter of the wheels. 

It was not the intention of the tests to obtain data from which 
standard specifications for hoods and flanges could be drawn; 
nevertheless, the tests, as a whole, brought out a number of points 
that could be so used. The specifications for hoods for rough 
grinding should not only require a certain strength, as deter- 
mined by the design and material used, but they should also re- 
quire that the top end of the hood have some sliding-tongue de- 
vice which can be adjusted as the grinding wheel wears, and thus 
offer at all times the maximum protection possible. They should 
also contain a definite statement as to the maximum exposed 
grinding surface allowable for the common variety of grinding. 
They should further state the minimum size wheel allowed in a 
hood of given dimensions. 

The conclusions on the tests show that protection hoods offer 
greater safety than do safety flanges. The protection offered by 
any given taper with a safety flange decreases with the decreased 
diameter of the wheel. To provide equal safety on all sizes of 
wheels would require, therefore, a graduated difference in taper. 
A hood with an adjustable top furnishes equal protection for a 
wide range in the diameter of wheels. 

Second to safety, the cost of operating a given grinding ma- 
chine is of vital interest. In this respect adjustable hoods have 
the better of the argument for, as the wheel wears, protection 
flanges must be changed frequently. Such change involves the 
removal and remounting of flanges and wheels, whereas. in the 
case of a hood, the change would merely involve a set screw ad- 
justment. 

To provide adequate protection for wheels 3 in. and thicker, 
the thickness (hence the weight) of flanges would have to be in- 
creased beyond that of any flange now on the market. This 
would mean added momentum to the revolving spindle which, in 
turn, would require greater rigidity and strength than is found in 
the majority of present day grinding machines. 

Since the face of the tapered wheel becomes wider as the diam- 
eter decreases, serious inconvenience is caused in all grinding 
where the wheel must work in a slot. Tapered wheels do not per- 
mit grinding of right angle shoulders as do straight wheels. Laws 
in almost every country require the removal of dust from grind- 
ing. This requires the use of a hood, and if a hood must be used, 
it might just as well be strong enough to offer protection in case 
of an accident. A proper hood offers complete protection. Pro- 
tection flanges do not offer this complete protection, but in in- 
stances where a hood would interfere with the proper use of the 
wheel, flanges offer the next best method. 


BRIQUETTES IN Evrore.—While in France, with brittle coal 
there are 12,000,000 tons of briquettes made yearly, and in Ger- 
many, with soft brown coal, there are 16,000,000 tons made. in 
Great Britain but 2,000,000 tons are produced, and these mainly 
in South Wales, where the dry coal briquettes more easily than 
the greasy English coal which needs a strong binder.—T he Engi- 
necr. 


SPECIAL I OOLS IN THE MACHINE SHOP 


Include a Three Tool Boring Head, a Bolt Chuck, 


and a Jig for Use 


in Boring of Side 


Rods 


BY WALTER B. LYONS 


THREE-TOOL BORING HEAD 


A soft steel three-tool head for the boring bar of a hori- 
zontal boring mill is shown in Figs. 1 and 2. The tool slots 


Fig. 1—Three Tool Boring Head 


are made Lë in. different in depth, i. e., 5$ in., 34 in. and % in. 
deep, which gives each preceding tool 1⁄4 in. lead over the fol- 
lowing tool. The middle slot N is slotted on both sides of the 
head, with the slot for the tool clamp extending entirely through 


lea aged L4 


ing up the nut on the end the tool may be adjusted to the exact 
position, and then held rigidly in position by the tool clamp. 
This wedge also prevents the tool from slipping back if it 
chances to become a little dull in passing through the bore. It 
also permits a quick adjustment of the tool, which may be done 
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Driver: 
Fig. 3—A Safe Bolt Chuck 


as the cut is starting. The body of this head is made in sev- 
eral different sizes, but the tool clamp, wedge and key are all 
made to fit in any of the heads. 

BOLT CHUCK 


The bolt chuck shown in Fig. 3 is constructed largely with 
an idea of safety; that is, to eliminate as far as possible all 
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Fig. 2—Sections Through Three Tool Boring Head 


the head. This is done so that the tool may be removed and 
inserted in the opposite side for facing off the back end of the 
work. The block back of the tool P is tapered so that by screw- 


danger of the operator being caught in the machinery. The 
body of the chuck is made to fit the spindle of the lathe, while 
the opposite end is made hexagonal in shape and 24) in. larger 
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than the head of the largest bolt to be turned. The head of 
the bolt is held in a sleeve that fits in the chuck. "These sleeves 
are made to accommodate the different sizes of bolts and when 
the bolts are made on bolt machines the heads will be uniform, 
so there will be no trouble in fitting them in the sleeves. The 
threaded sleeve is used when it is desired to turn a bolt with a 
countersunk head. The sleeves are made % in. larger than 
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sleeve is bored with a taper and holds two split sleeves which 
are bored on the inside to fit the radius of the stock to be 
turned and on the outside to fit the taper of the threaded 
sleeve. When the threaded sleeve is screwed into the body it 
forces the split sleeves farther on the work, and the farther 
the sleeve is screwed in, the firmer will the work be gripped. 
The split sleeves are also provided with collars which fit over 
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Fig. 4—Lathe Chuck for Holding Pipe or Round iron 


the head of the bolt, and the hexagon threaded driver 1% in. 
smaller than the hexagon of the master chuck to allow the 
lathe to be set for taper bolts. The spring shown in the master 
chuck is used to keep the sleeves from shaking out. This chuck 
does away with all need of a face plate or dogs, and being 
round and without projections makes it almost impossible for 
an operator to be caught while filing the bolt. 


LATHE CHUCK FOR SMALL WORK 


A chuck designed for holding round iron or small pipe in a 
lathe is shown in Fig. 4. The body of the chuck is round, sim- 
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a retaining ring that is screwed into the body of the chuck 
against a L4-in. dowel pin. This dowel fits in between the split 
sleeves and prevents them from turning when the threaded 
sleeve is being screwed in or out. 


BORING BAR HEAD 


The single boring bar head shown in Fig. 5 is designed for 
light work, such as truing up air pump cylinders, and similar work 
where only light cuts are to be taken. The head is fastened 


to the bar by means of a tapered split sleeve made of annealed 
tool steel, which is inserted in the head from the back end. 


Fig. 5—Single Tool Head for a Boring Bar 


ilar to the bolt chuck shown in Fig. 3. The inside is threaded 
to receive the sleeve, which is provided with a collar having 
two %-in. notches for a spanner wrench. The inside of this 


The head is bored % in. larger than the bar and with a 1/16 


in. taper from the back end. The sleeve is threaded on one 
end with 14 threads per inch, and is screwed in a ring which 
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has a working fit in the counter bore in the tool head body, 
the sleeve being made with a taper on the outside to fit the 
taper in the body. By screwing up on this ring by means of a 
spanner wrench, the sleeve is drawn into the head gripping the 
boring bar as tightly as desired, the split in the sleeve being 
large enough to pass the key used for driving the head. The 
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Fig. 6—Boring Mill Tool for Turning Surfaces Which Cannot Be 
Handled in a Lathe 


tool is held in the head by a clamp having two bolts inserted 
from the back and screwed into the clamp across the front of 
the head. This clamp is fitted in a recess in order to have as 
few projections as possible. A bolt with a wedge-shaped head 
is inserted under the tool and is used to adjust it as well as to 
prevent it from slipping back, thus making it unnecessary to put 
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Fig. 7—Clamp for Side Rods 


an excessive strain on the two clamp bolts in order to hold the 
tool. 
TOOL FOR TURNING OUTSIDE SURFACES ON A BORING MILL 


The tool shown in Fig. 6 was designed for use on horizontal 
boring mills for turning the grease cups on driving rods, turn- 
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ing the ends of rocker arms and truing the end bearings of 
tumbling shafts. It is made in two pieces, as it was found that 
it could thus be made easier and cheaper. The shank is threaded 
and screwed into the head and in case the shank should be- 
come bent in the neck it is easily replaced, making the tool as 
good as new. The }-in. pin in the center of the shank is used 
for centering the work, after which it is removed so as to allow 
the tool to cut as far as possible. When truing up the ends of 
tumbling shafts, place the shaft in V-blocks on the table and 
center it with the 3%-in. pin in the tool and a dead center 
placed in the boring bar support. After it is firmly clamped 
remove the center pin from the jig and proceed to true up the 
bearings. The tool in this jig is placed at about 15 deg., so that 
the point will be in advance of the end of the jig. 


JIG FOR BORING SIDE RODS 


The jig shown in Fig. 7 is used for clamping side rods to a 
boring machine. It is made from a solid angle plate and has 
four clamps as shown in the illustration. The bolt hole in the 
clamp is placed close to the inner edge so as to give the clamp 
as much heel as possible. The thin blocks shown are used under 
the clamps when it is necessary to raise them to accommodate 
the different thicknesses of rods. This method is used so as to 
bring the lip of the clamp as close as possible to the rod, mak- 
ing it possible to use a short set screw, which will provide a 
more substantial clamp than where a long set screw is used. 
With this Jig a rod can be quickly removed and another placed 
in position by simply removing the two top clamps. The angle 
plate is provided with slots in place of holes to accommodate the 
different sizes of rods, and by this means the clamps are brought 
as close as possible to the rods. 


LUBRICATING BOTTOM GUIDE BARS 


BY ALDEN B. LAWSON 


There has always been difficulty experienced in lubricating the 
lower guide on locomotives when the two bar type is used. The 


-oil is generally fed at the end of the guide, and the crosshead 


very frequently pushes it off. To overcome this and get the ol 
to the center of the guide the arrangement shown in the illus- 

tration has been placed in service on some Baltimore & Ohio 
locomotives and is giving excellent service. The oil cup is sup- 
ported by a wrought iron bracket fastened to the back cylinder 


Oll Cup and Connections for Lubricating the Bottom Guide Bar 


head and a pipe connects the cup to the under side of the lower 
guide, the guide bar being drilled. The cup is some distance 
above the bearing suríace of the guide, which permits the oil 
to feed through the pipe and force itself up to the face. The 
cup used should be one on which the feed may be regulated. 


Larcest ELecrric Hoist IN AMERICA.—One of the largest elec- 
tric hoists in the world, and exceeded only by a few in South 
Africa, will be installed in the Granite Mountain shaft of the 
North Butte Mining Company. The hoist will have a capacity 
of 300 tons per hour hoisted from a 2,000 ft. level, or 200 tons 
per hour from a 4,000 ft. level.— Scientific American. I 
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MACHINING PISTONS ON A VERTICAL 
TURRET LATHE 


BY C. M. NEWMAN 
General Foreman. Atlantic Coast Line, South Rocky Mount, N. C. 


The accompanying table and illustrations show the method 
employed in the machining of 22 in. solid pistons on a 36 in. 
Bullard vertical turret lathe at the Atlantic Coast Line shops, 
South Rocky Mount, N. C. Sketches showing the special 
tools used in performing the operations are also included. 
By referring to the table it will be noted that the operations 
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14 in. adjustment in size. They are ground with an eccentric 
relief which prevents chatter and insures well finished work. 

The grooving tool holder is made of a good grade of ma- 
chine steel to fit the side head of the machine; the cutters are 


Machine Stee! 
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Steel 


High waist Tool 


Holder for Grooving Tool 


of high speed tool steel, 34 in. x 34 in. and are so spaced as to 
cut both grooves at one operation. They can easily be re- 
moved for regrinding. 

The body of the counterboring tool is made of machine 


OPERATIONS AND TIME REQUIRED FOR MACHINING A 22 IN. PISTON ON A 36 IN. BULLARD VERTICAL TURRET LATHE. 


Minutes, Actual 
Surface Depth Feed Rev. per tach minutes 
Item. Machined. Operations. of cut per rev minute. operation. required. 
1 A Chuck: Work ceca» e dE AEROS eee — eG ' Jis 5 5 
2 B One tool, 5% in. length of cut..... 5/16 in 1/16 in. 6 15 
3 C One tool, 174 in. length of cut...... Simultaneous cuts 1⁄4 in. 1/12 in. 6 3 15 
Setting No. 1 4 D One tool, 1 in. ien of cut....... 1⁄4 in. 1/12 in. 6 2 
008 Š 5 E Gang tool, Y in. x Y in........ 7$ in 1/90 in. 6 13% 
6 F One reamer, 6 in. length "ot cut..... Simultaneous cuts V, in 1/12 in. 6 12 1314 
7 G One tool, Y in. fillet.............. 14 in 1/12 in. 6 Lë 
8 SCH Turn piston OVER Zeie ls ck A p Rau SA uk d. fidet. (i. EG 2 2 
4 n pine be EE denge p ` See H 5 
; š 1 ne tool, 1 in. length of cut....... in 1/16 in. 6 254 1 
Setting No. 2 11 I Counter bore, Y in. x 1 in. x 5 in. Y Simultaneous cuts | ¥ in 1/16 in. 6 l : f 25% 
12 Remóve piston meva ccs era a E a RR. AA 2 2 
RK: NEE 6314 4434 


Piston in the rough, 23 in. x 6% in. ; weight, 480 Ibs. 


Piston finished, 2236 in. x 634 in. 
Metal removed, 80 lbs., cast iron. 


are grouped so that the shorter ones can be performed while 
the longer ones are in process. By this arrangement the time 


necessary to perform eight separate machine operations is re- 
duced to that necessary to perform the three longest opera- 


Reaming Cutter Ready for Use 


tions. In addition to the time saved by arranging and group- 
ing the operations, the special tools have been so constructed 
that they are capable of performing a combination of opera- 
tions as one; for instance, the reamer makes the piston rod 
fit from the rough, removing the necessary stock and at the 


Counterbore Used for Ail Sizes of Pistons by Changing the Cutter 
and Bushing 


same time reaming the taper and finishing the hole. The body of 
the reamer is made of a good grade of machine steel while the 
blades are high speed steel, inserted, and are arranged for 


; weight, 400 lbs. 


steel. Different size cutters can be applied to the holder 
by removing the cap screw, plate and bushing; the latter 
should be the size of the hole to be counterbored. 

[Similar practice in the machining of pistons on the Central 
of Georgia was described in the American Engineer, October, 
1912, page 526. By combining operations Mr. Newman has 
apparently been able to considerably reduce the total time 
required.—Editor.] 


DIAL RIMS FOR ADJUSTING GAGE 
HANDS 


By F. W. BENTLEY, Jr. 
Machinist, Butler Shops, Chicago & North Western, Milwaukee, Wis. 


Too much attention cannot be given to the adjustment of 
the travel of the hand on air brake and other gages. As the 
adjustment is largely an experiment in moving the sprocket 
slide to which the pull rod of the tube is attached, it is neces- 
sary to remove the hand and dial a number of times before the 
correct travel is obtained. Another method, that of marking the 
thin edge of the casing before removing the dial, is not com- 
mendable, as it mars the gage and the tip of the hand is also 
too far away from the edge of the gage to permit a close ad- 
justment. 

The accompanying drawing shows a method which gives good 
results. The dials of gages scrapped because of burst tubes, etc., 
are preserved and cut out in the manner illustrated so as to 
leave only the rim on which the figures are stamped. When the 
hand is placed on the spindle it can travel directly over the in- ^ 
dications. As most railways use only a few of the best standard 
makes of steam and air gages, it is not a difficult matter to pro- 
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cure enough discarded dials to prepare in this way and which 
will exactly mate with the dial of any gage needing adjustment. 
lhe greatest part of the dial being cut away, it 1s an easy mat- 
ter to adjust the sprocket slide without removing the hand or 
the dial while doing so. The use of the false rim renders the 


. 


Showing manner of 
cutting dial taken from 
discarded gage. 


Substitute Dial in Place 


Dial for Adjusting the Hands of Gages 


whole interior of the gage perfectly accessible. Five or six of 
these rims made from the dials of scrapped gages will generally 
be sufficient to match the dial of any gage needing adjustment, 
and they have been found to be a great help in securing correct 
and rapid work. 


SAVING TIME IN THE PAINT SHOP 


. BY CHAS. E. COPP 
Foreman Painter, B. & M. Shops, Concord, N. H. 


PAINT SHOP STAGING 
Good staging is a necessary adjunct to a well-equipped paint 
shop for handling passenger equipment. Wooden horses and 
planks have served this purpose in former days, but the modern 
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Fig. 1—Adjustable Staging for Painting Cars 


shop is incomplete without some sort of a permanent staging 
to be hoisted by the men to the various heights required for 
performing their work. These stagings are usually constructed 
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of iron and steel, with the exception of the plank that extends 
between the supports. Some are made partially automatic by 
counter-weights which run up on angle iron posts, and are ar- 
ranged so that the men, with a touch of the foot, may release a 
dog or pawl that catches in notches in the edge of the angle iron 
provided for the purpose, allowing the staging to descend 
slowly to the floor or to the desired height for further work. 
A stage of this kind is in use at the New York, New Haven 
& Hartford paint shop at Readville, Mass., and also in the Bos- 
ton & Maine shop at East Fitchburg, Mass. 

Probably the most unique device is that in use in the Boston 
& Maine shops at Concord, N. H., a photograph of which is shown 
in Fig. 1. It was installed when the shops were first built about 
15 years ago, and continues in use with good satisfaction to the 
present day. Oak cleats are screwed to the 5% in. x 5% in. 
shop posts and extend nearly to the height of the bracket con- 
taining the pulley over which the hoisting rope runs. "These 
cleats are rabbeted on one side to form a runway for the post 
of the staging-bracket, which has a piece of iron at the top and 
bottom that runs in the rabbet. At the top of the bracket post 
and at right angles to it an arm is framed in and strongly 
braced, as shown. The top of the bracket-post is capped securely 
with an iron clasp and clamp combined, having an eye to which 
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Fig. 2—Auxiliary Staging for Painting Ends of Passenger Coaches 


the staging rope is fastened. This rope is passed over the sheave 
at the top and the other end provided with a link. A series of 
hooks at suitable heights are screwed to the shop-posts to re- 
ceive the link on the end of the rope and hold the staging at 
the desired height. Greasing the grooves with lard oil or tallow 
and graphite facilitates the hoisting of the stage, which can read- 
ily be done by one man. When the stage is drawn to the extreme 
height it is mounted by a ladder. The planks overlap each other 
and are securely fastened to their position by small chains that 
pass through the bracket underneath, so that they cannot be 
drawn apárt. They could be butted together by using a strong 
sheet-iron flanged bed-piece that should be screwed to the top of 
the bracket-arm. This staging can be constructed at small cost, 
as it is mostly made of wood, and it is to be commended espe- 
cially for smaller shops where the expensive modern stage can- 
not be afforded. When this stage is hoisted to the top, or high 
enough to clear the head in walking, the floor is completely 
clear and trucks with car-cushions, sashes, etc., can be carted 
anywhere desired. 


REMOVING PAINT FROM LOCOMOTIVE TANKS 


Various means and methods have been in use for years for 
removing old paint from locomotive tanks, such as the lime and 


94 RAILWAY AGE GAZETTE, MECHANICAL EDITION 


potash method; blowing in live steam to heat them hot enough 
to blister it and scrape it off while hot (a terrible ordeal as 
long as it lasts) ; using paint or varnish removers; scraping them 
dry and cold; and lastly the sand-blast method. But perhaps 
the most novel and unique of all is the scheme recently tried 
out at the Boston & Maine shops at Concord, N. H. A 2-in. 
chisel, ground to an angle of about 45 deg., with a round shank of 
suitable size, is inserted in the tool holder of a pneumatic riveter, 
and the operator planes off the old paint rapidly. 


AUXILIARY STAGING FOR THE PAINT SHOP 


As desirable and beneficial as permanent staging is in the car 
repair and paint shops it falls short of making a complete outfit 
as it only meets the requirements for work on the sides of the 
cars. Something else must be brought into use on the ends. 
The use of horses and planks creates too much portable equip- 
ment about the shop, and for that reason the arrangement shown 
in Fig. 2 was devised and has been in active service for a num- 
ber of years. The advantages of these platforms are their port- 
ability and the small amount of space they occupy. The plat- 
form stage is 3 ft. 9 in. long and 9 in. wide. The long leg is 
hinged to the horizontal portion and is held in place by a brace. 
The brace is held in place by a pin that may readily be removed 
when it is desired to close up the staging and stow it away. 
The staging used for working on the hood is simply a 10 in. 


plank fastened to and supported by two brackets made of 2 in. 


x % in. iron that hook over the platform railing. Split keys 
are inserted through holes in the brackets just under the rail 
to prevent the staging tipping up when a workman gets too far 
over on the end. 


JIG FOR MACHINING ECCENTRICS 


BY C. W. WARNER 
Assistant General Foreman, Erie Railroad, Dunmore, Pa. 


A great many sliding plate jigs give trouble because of the 
way in which the work has to be clamped on. In the jig shown 
in the illustration six pointed set screws are used to hold the 
work in position and by the slacking of three of the set screws 


Jig Used for Machining Eccentrics 


* 


one eccentric may be removed and another placed in exactly the 
same position. This enables the changing of the work to be done 
very rapidly and also saves time in adjusting the position of the 
eccentric on the machine. 3 
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PORTABLE TIRE HEATER 


BY H. E. BLACKBURN 
Apprentice Instructor, Erie Railroad, Dunmore, Pa. 


The portable tire heater shown in the illustration is made 
from pipe and pipe fittings with a cylinder head cover for a 
base. It weighs 110 lb. and can be easily carried about by means 
of the handles made of pipe. The six burners are controlled 


Portable Tire Heater Made From Pipe and Pipe Fittings 


by one air valve and each burner has a needle valve for oil 
control. This heater will remove an old tire in three minutes 
and heat a new one for application in five minutes, using about 
three gallons of fuel oil. j 


LocoMoTIVES As AN EMERGENCY Boss PLANT.—When a 
manufacturing plant is confronted with the problem of re- 
placing an old, inadequate battery of boilers with a new one of 
greater capacity, it is not a simple matter to make the change 
without interrupting operation. This condition was ingeniously 
met, when it recently became necessary for a Philadelphia plant 
to increase its source of power supply. An estimate showed 
electric power to be of prohibitive cost and the idea of utilizing 
locomotives for the purpose was suggested. The location of 
the plant made feasible the storage of locomotives on a long 
freight siding and two 4-4-0 type locomotives were obtained 
from the Pennsylvania Railroad, at a reasonable rental. While 
these were doing service, the old battery of two boilers was 
replaced with a new water tube boiler of large size. The proc- 
ess of locomotive boiler substitution was simple. The two old 
locomotives were hauled to a convenient point on the siding, 
after their tenders had been uncoupled; their throttle valves 
were closed, and a connection piped from the auxiliary domes 
to the main steam line in the plant. They were placed back to 
back, with an elevated platform between them, allowing sufficient 
space for two firemen and a coal supply. 


POWDERED FUEL FOR RAILWAY SHOPS 


Strong Draft Unnecessary; The Economy of Pow- 
dered Fuel, Fuel Oil and Producer Gas Compared 


BY J. G. COUTANT 


The value of powdered coal as a fuel in the iron and steel 
industry, as well as for steam boiler plants has long been known, 
but in spite of its many advantages and the apparent success 
of the systems of burning it, little progress has been made 
toward its general adoption. Quoting from Bulletin 16 of the 
Bureau of Mines: 

“The use of powdered coal has passed beyond the experi- 
mental stage in Portland cement manufacture and in firing 
boilers in Europe and the United States. Manufacturers of im- 
proved forms of powder burners claim for a given type of coal, 
an increase of from 15 to 20 per cent in efficiency over com- 
mon grate firing, and these claims seem to be warranted.” 

Some of the advantages obtained in burning powdered coal 
are: 

(1) Complete combustion, doing away with losses due to the 
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It is very desirable to purchase screenings or slacked coal on 
account of the advantage in price and to eliminate as much 
crushing as possible, although as a rule the percentage of ash 
increases as the size of coal decreases. If it is found that the 
coal contains too much ash or sulphur a great deal of this 
may be removed by washing. The calorific value of the coal 
is practically unaffected, the water taken up by the coal being 
removed by thorough drainage and by the coal dryer. 

Coal containing as much over 30 per cent volatile matter as 
is possible is desirable; gas coal and lignites are to be preferred. 
The following analysis is of a West Virginia coal, which has 
given excellent results: 


B. t. u, per lbs. RIS 14,000 Ash ................. 6.75 per cent. 
Fixed carbon ....... 58.00 per cent. Moisture ............. 1.25 per cent. 
Volatile matter ..... 34.00 per cent. 


Combustion.—To obtain great efficiency in powdered coal 
firing, as in gas or oil firing, the combustion should take place 
in a chamber in contact with highly heated material, fire bricks 
being the best. A comparatively cool surface will cause a chilling 
of the fuel and air immediately in contact with it below the 
ignition point, resulting in incomplete combustion. The combus- 
tion takes place practically in two stages. The coal as it emerges 
from the burner is coked, the volatile matter being liber 
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Puiverized Coal Plant of the Lima Locomotive Corporation 
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carbon contained in the ash and in the escaping volatile matter. 

(2) Total absence of smoke. 

(3) A cheaper grade of coal may be used. 

(4) The plant may be rapidly forced above its rated capacity 
and sudden demands for power readily met. 

(5) The labor of firing is practically eliminated. 

(6) There is practically no ash to be handled. 

(7) It is well adapted to the obtaining of high temperatures. 

Coal.—Elaborate analyses and specifications as to the size and 
grade of bituminous coal and lignite to be used are unnecessary. 
Every essential requirement of the purchaser may be fulfilled 
by conforming specifications to the following characteristics: 
The coal used should contain not less than 30 per cent volatile 
matter, not more than 12 per cent ash, and not more than 1.25 
per cent. sulphur 
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ated and burned at once, while the solid coke is brought 
to a bright red before it ignites. During these successive oper- 
ations the coal travels a large portion of the length of the fur- 
nace and the carbon is burned. 

Draft.—A study of a number of tests of heating furnaces and 
boilers burning powdered coal shows that the necessary draft is 
very low and ranges from 0.01 to 0.4 in. of water and averages 
not far from 0.2 in. The low draft is recommended for this 
work because: 

(1) A strong blast will carry the powdered fuel beyond the 
zone of combustion. 

(2) The coal and air in a strong blast cause a sand blast 
action which cuts the brick work and increases the maintenance 
charges. 

(3) A strong blast cools the lining by concentrating the fuel 
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and under these conditions it is impossible to maintain combustion. 

Storing Powdered Fuel.—Cities have, up to recently, limited 
the storage of powdered fuel to such a small quantity as to 
prohibit the use of fuel feeders and hoppers, and it has been 
necessary to experiment with an apparatus for pulverizing and 
feeding direct to the furnaces. Coal dust mixed with air is 
often claimed to be of an explosive nature, but this is refuted 


by many engineers on the basis of experiments which show: 


that explosions can only occur at temperatures high enough 
to drive off the volatile gases. Whether this is correct or not, 
the main points to bear in mind are: Avoid the accumulation of 
powdered coal on rafters and floors where it may be blown about 
by a draft; provide sufficient ventilation; and avoid a confined 
place in which the coal dust may become well mixed with air. 

Comparison of Powdered Coal, Fuel Oil and Producer Gas.— 
Powdered fuel offers considerable economy over oil or gas firing. 
The heat obtained is also more intense than that which can be 
obtained from solid coal, oil or producer gas, if care is taken to 
preheat the air required for combustion. One barrel of oil con- 
tains 42 gal. and weighs from 310 Ib. to 332 1b., according to the 
specific gravity. One cubic foot of pulverized coal weighs, loose 
38 Ib., packed 46 Ib. 

Assuming that 1 gal. of fuel oil contains 140,000 B. t. u. and 
1 Ib. of pulverized coal contains 14,000 B. t. u., the heat value of 
1 gal. of oil equals that of 10 lb. of pulverized coal. These are 
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Spring Relief Coal Crusher Made by the Link Belt Company 


good figures to remember for comparison. The following table 
gives comparative figures for oil and different grades of coal: 


B. t. u. per lb. of E. or pulverized coal Bbls. of oil to one short 


pulverized coal. 1 bbl. of oil. ton of pulverized coal. 
10,000 588 3.40 
11,000 534 3.74 
12,000 480 4.08 
13,000 452 4.42 
14,000 420 4.76 
15,000 392 5.10 


In estimating the economy of pulverized coal, 35 to 50 cents 
a ton should be added to cover the cost of milling, as well as the 
fixed charges on the plant. There will be no other extra charge 
as the coal is as easy to handle as oil or gas. 

Powdered coal has the further advantage over gas of doing 
away with the gas producer's inherent losses. These are con- 


building called a milling plant. 
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siderable, for it is seldom that the thermal loss in the gasification 
of fuel by premature combustion, due to heat radiation and con- 
vection, is under 20 per cent of the available B. t. u.; to this 
should be added the loss due to carbon contained in the ash. A 
total loss of 30 per cent is a conservative figure for good practice. 

Preparation of Powdered Fuel—The work necessary in pre- 
paring powdered fuel has been one of the greatest obstacles to 
overcome. For proper combustion the coal must be practically 
free from moisture. It is first crushed to as small a size as pos- 
sible and then must be pulverized so that 95 per cent will pass 
through a 100 mesh screen; aíter it is pulverized it must be 
kept dry. 

These four operations are usually carried out in a separate 
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Fuller-Lehigh Coal Pulverizer 


In order to outline the necessary 
equipment, the writer has been permitted to describe the pow- 
dered fuel plant of the Lima Locomotive Corporation, Lima, 
Ohio. 

This corporation having found it necessary to use some other 
fuel than oil in the various furnaces, has installed a complete 


system for burning powdered coal and has erected a milling plant 
having a capacity of 3 tons an hour, adjoining the boiler room 
of the power house. This building is practically fireproof, is 
well ventilated and lighted, and is 55 ft. 10% in. long, 26 ft. 8% 
in. wide, 35 ft. high and is built with a light structural steel 
frame with a brick wall 8 ft. 6 in. high and corrugated iron above. 
The roof is of tile. Directly under the coal bunker in the boiler 
room a small coal crusher 4 has been placed. This crusher has 
a capacity of 5 tons an hour, but will run to deliver about 3 tons 
to the conveyor B. The object of this crusher is to crush the 
coal to 34 in. size, in order that it will require less time to dry 
and also to increase the capacity of the pulverizing mill. 

The conveyor B carries the coal to the dryer C, which has a 
capacity of 3 tons of coal an hour, the maximum moisture 
content of the coal being 15 per cent. The dryer reduces this 
to less than 1 per cent. The dryer furnace is designed and 
equipped for burning powdered or slack coal. The products of 
combustion pass through a brick lined flue to an ipner shell at 
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a temperature of about 1,200 deg. F., through this shell to the 
rear end where they turn and pass back through the drying coal 
and through an exhaust fan to the stack at a temperature of 
200 deg. F. The material is fed through the front head into the 
space between the two shells, picked up by the lifting buckets 
and dropped on the inner shell by the revolution of the machine 
until it reaches the rear end where it is raised by the elevator 
D. Great care should be given to the drying of the coal. When 
dry it requires less power to pulverize it and when pulverized 
will flow almost like a liquid so that there will be little danger of 
the dust clogging up pipes or hanging in hoppers. Further, as 
previously mentioned, the combustion of powdered coal takes 
place in a highly heated chamber where the volatile matter and 
moisture are distilled before the ignition of the fixed carbon; 
therefore if the coal contains moisture it will delay ignition and 
high temperatures in the furnace can not be obtained. The 
amount of moisture in the powdered coal should not exceed 
one per cent. 

It 1s advisable to place an electric magnet on the chute lead- 
ing from the dryer C to the elevator D to remove all iron from 
the coal, as it would be likely to damage the pulverizing mill. 

The elevator D raises the dried coal to the bin E, which is 
of eight tons capacity. It is well to apply a vent to this bin 
to allow some of the remaining moisture in the coal to con- 
dense in the outside air. From the bin the coal flows by gravity 
to a feeder mounted on the pulverizer. "This feeder is driven 


directly from the mill shaft by means of a belt. The grinding 
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tion, coal should be pulverized as fine as possible. If 95 per 
cent will pass through a 100 mesh screen the quality is con- 
sidered good. 

The elevator G raises the pulverized coal to the overhead bin 
H, which is of eight tons capacity and which discharges to the 
conveyor Í. This conveyor extends out of the building for 
loading the cars which distribute the coal to various points 
about the plant. 


DEVICES FOR SHOP USE 


BY LEROY SMITH 
GANG PUNCH 


The general arrangement and details of a gang punch and die 
for punching irons for making dead lever guides, or slack ad- 
justers for trucks, is shown in Fig. 1. It will be noticed that 
only two holes are started at the same time, and as soon as they 
are fairly started and the starting strain is diminished, two 
more holes are started. The punch and die are designed to be 
used on No. 4 Hilles & Jones vertical shears and can be at- 
tached very readily. 


DIES FOR FORMING SLACK ADJUSTERS 


The shear and bending dies shown in Fig. 2 are used for 
making slack adjusters. The dies shown in the upper part of 
the illustration are used on a Hilles & Jones shear. They will 
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Fig. 1—Gang Punch for Punching Slack Adjuster Rods 


is done by four unattached steel balls which roll in a stationary, 
horizontal, concave grinding ring and the coal discharged by 
the feeder falls between the balls and is reduced to the finished 
product in one operation. The mill is fitted with two fans; 
the upper fan lifts the fine particles from the grinding zone 
to the chamber above while the lower fan acts as an exhaust 
and draws the finely divided particles through the finishing 
screen and discharges them to the elevator G. This machine 
possesses the maximum mechanical efficiency, is economical in 
cost of installation, operation and maintenance, and grinds coal 
containing 4 per cent moisture to 200 mesh. 

To obtain the highest heat values and instantancous combus- 


cut the end of the rod round and punch the pin hole in one 
operation. After both ends have been completed the holes are 
punched as illustrated in Fig. 1 znd the rod bent hot on the 
bending machine shown in the lower part of Fig. 2. For rods 
with bent ends, an extra operation will be required. This is 
done in the small die shown in the lower central part of Fig. 2. 
The die is placed under a 2,000 lb. hammer and the heated end 
of the rod is placed in the slot and bent to shape. 


LAGGING PULVERIZING MACHINE 


The general arrangement and details of a machine for grind- 
ing or pulverizing boiler lagging, so that it can be made into 
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a paste to be applied to portions of the boiler where it is im- The machine does away with the old hand method of breaking 
practicable or impossible to use slabs or forms to fit the curva- up the material and makes a very suitable material for the paste. 
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J Third Operation. 
Fig. 2—Apparatus Used in Making Slack Adjusters 


ture or fittings of the boiler, is shown in Fig. 3. For this pur- With the exception of the four cast bearings, the machine can 
pose old or broken slabs are used to be broken or pulverized. be built of material found at nearly every shop. 
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Fig 3—Pulverizing Machine for Grinding Scrap Boller Lagging 
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FOUR SPINDLE RADIAL DRILLING 
MACHINE 


The powerful four spindle drilling machine shown in the ac- 
companying illustration has been developed by Edwin Haring- 
ton, Son € Company. Inc, Philadelphia, Pa.. primarily for drill- 


One of the Arms of the Four Spindie Radial Drill 


ing holes in boiler plates and other similar parts in locomotive 
shops. Each of the heads has a capacity for drilling a 174 in. 
hole at a cutting speed of 65 ft. per minute in steel plate. 


NEW DEVICES 


The four radial arms are mounted on one long cross rail 
and each has a power lateral traverse in addition to the radial 
and a 30-in. in and out movement of the arm and the spindle 
heads. Each head carries its own driving motor and all move- 
ments of each are controlled by the operator from his position 
in front of the spindle. 

The spindle heads have adjustable steel rollers running on 
the wide top track of the arm providing easy movement by the 


.hand wheel and worm in an angle rack. The variable speed, 


714 h. p. motor is mounted on the back of the head behind the 
arm and the controller handle is brought down behind the 
traverse wheel. The motors have a speed range from 825 
r. p. m., to 1,650 r. p. m. The gearing from the motor has two 
changes by a positive tooth clutch operated by a lever on the 
left side of the head. The spindles have a large diameter, 24% 
in. in the sleeve, and a squared upper end for the driving gear. 
They have a vertical traverse of 15 in., and a movement of 
30 in. on the arm. Ball bearings are provided for the drilling 
thrust and under the counterweight yoke. 

The feed has three changes by selective pin and is driven by 
gears from the spindle through a safety friction. Feeds from 
005 to 015 in. per revolution are provided. A positive tooth 
clutch controlling the feed worm can be operated either by 
hand or automatic trip. A wheel is provided on the worm for 
hand feed and the rack pinion is connected to the worm gear 
by a quickly operated saw tooth clutch and hand lever for the 
spindle return. 

The arms are of heavy box section and are mounted on the 
saddles by roller and ball-thrust trunnion bearings. The binder 
on the top trunnion is operated by air through a hose connec- 
tion to a valve on the spindle head. The saddles have a long 
bearing on the top rail to prevent tipping, with a support against 
the lower rail for the thrust. The power traverse gearing is 
carried on each saddle, thus permitting independent motion in 
either direction by means of a double clutch between bevel 
gears. The 7% h. p. motor for driving the traverse operating 
shaft is located at the left end of the base and has sufficient 
power to move all of the heads at one time. 

The cross-rail is made double, the top part carrying the di- 


Four Spindle Radial Drill for Boller Shop Work 
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rect load and side strain, and the bottom taking the drilling 
thrusts. These rails are fastened on five heavy box section up- 
rights which are mounted on a deep, ribbed, cast iron base 
running parallel with the cross-rail. Five cast iron sub-bases 
support both the cross-rail and table, and are to be bedded be- 
low the floor level. 

The table is made in two parts joined in the center to make 
one continuous surface. It has a working surface of 30 in. by 
40 ft. and is 24 in. high. Three T-slots run the full length and a 
large gutter is provided to drain to a tank in the foundation. 
The cutting lubricant is distributed by a motor driven pump to 
a flexible hose at each spindle. 

The floor space required is about 9 ft. 9 in. by 43 ft. 4 in., 
and the overall height is 10 ft. 54% in. The weight, including 
the motors, is 85,500 Ib. 


CAR WHEEL DROP PIT 


An improved type of drop pit for removing and replacing car 
wheels at large terminals has been in successful use for some 
time on the Intercolonial Railway of Canada. It is manufac- 
tured by the Modern Drop Pit Company, Moncton, N. B. 

This pit is operated by a vertical air jack 12 in. in diameter 


Vor. 88, No. 2 


suitably arranged plate on the bottom of the car. This makes 
it unnecessary to remove the sections of the running rails be- 
fore lowering the wheels, as is usually the case with drop pits, 
since they form part of the car in this design. 

The car with the sections of the running rails is held in the 
normal position in the track by four struts hinged at the bot- 
tom and extending diagonally inward as is shown in the illus- 
tration. These struts take a seat on an angle and are operated 
by a lever at one side of the track. At the bottom the struts 
rest in suitable pockets in the castings, which are supported by 
the concrete foundation. This makes the removable section 
of the track as solid as any part and the passage of heavy cars 
does no damage to the mechanism. 

When it is desired to remove a pair of wheels they are lo- 
cated centrally over the removable section. The air is then 
turned on, the piston reaches the bottom of the car and takes 
the weight of the wheels and car from the four struts, which 
can then be swung back into the pockets at the side and the 
small car with the pair of wheels is lowered until it rests on 
the transverse track at the bottom of the pit. The piston then 


continues to sink and clears itself from the car, which is rolled 
to one side and the wheels are lifted from the pit by a crane 
or hoist. 


The car can then be run back over the piston, lifted 
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Improved Drop Pit for Removing Passenger Car Wheeis 


which obtains its supply from the ordinary yard or shop air line. 
The removable section of the running rails forms part of the 
steel framework that includes the wheels for moving the load 
transversely after it has been lowered. The large piston from 
the cylinder is not fastened to this car but carries at its top 
a broad base plate with a boss in the center, which rests on a 


in place and another pair of wheels removed or a new pair 
put in place as desired. 


Bonus To IrisH RAILWAY WonkEns.—The directors of the 
Great Northern Railway of Ireland have voted a sum of nearly 
$50,000 to be distributed among the staff in the form of bonuses. 
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UNION DROP BRAKE SHAFT 


All railroads have experienced more or less difficulty in prop- 
erly maintaining hand brakes on flat cars due to the brake 
shafts being damaged when the cars are loaded with long ma- 
terial, or on account of their being removed to accommodate 
the loading, and not replaced. . This naturally causes a heavy 
expense and, under the present safety appliance laws, is very 
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serious, as the hand brakes must be maintained in an operative 
condition at all times. 

The Union Railway Equipment Company, Chicago, seeking 
to eliminate these difficulties, has recently placed on the market 
a new type of drop brake shaft for flat and gondola cars. As 
shown in the illustration, this brake shaft is arranged to drop 
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Application of the Union Drop Brake Shaft 


vertically by tripping the pawl located in the face of the malle- 
able iron brake shaft drum. In the dropped position the hand 
brake wheel and the upper end of the shaft are flush with the 
top of the car floor, which will permit of loading the car with 
timbers, logs, structural steel or any long material without caus- 
ing any damage to the brake shaft. The shaft is raised to the 
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operating position by pulling it up by the hand brake wheel, 
the pawl in the drum locking it automatically in that position. 
A rivet, placed in the end of the brake shaft, strikes a lug in 
the brake shaft drum when the shaft is fully raised, thereby 
preventing it from being pulled all the, way out. The design 
of the pawl is such that, when the shaft is fully raised, it will 
drop of its own weight to the locking position, from which it 
can only be released by raising it by hand from the exposed 
end. 

The brackets, drum or sleeve, hand wheel, ratchet wheel and 
pawl, and chain guard are made of malleable iron, and.the shaft 
is 1% in. square steel. The shaft is designed to meet all re- 
quirements of the United States safety appliance laws. It can 
be applied to old cars as well as new, and at no more expense 
than the old style shaft. The castings are furnished to suit 
any end sill construction, either wooden or steel. 


ROLLER FRICTION CLUTCH FOR THROT- 
TLE AND REVERSE LEVERS 


An objection has often been made to the notched quadrante 
on throttle and reverse lever riggings, because of the impossi- 
bility of obtaining a delicate adjustment of the throttle or of the 
cut-off, and the insecurity of the fastening after the notches 
become worn. James F. Howie, 910 Hoge building, Seattle, 
Wash., has perfected a clutch which aims to overcome these 
objections. 

This type of roller friction clutch employs a flat faced quad- 
rant, which is of the same general shape and has the same Do: 


Howle Friction Clutch on a Throttle Lever 


sition as the usual notched quadrant, and a handle latch with a 
coil spring which is also of the arrangement now in common 
use. The throttle or reverse lever itself, is altered at..the point 
of contact with the quadrant where it has been expanded and an 
opening cut through on both sides. This opening is flat on the 
bottom and inclined upward from both ends toward the center 
at the top. Two rollers are set in this opening and are con- 
nected by links at each end to the center pin where the con- 
nection to the latch is also made. This opening is in such a 


Throttle Lever With a Roller Friction Clutch 


position that the center of the quadrant. slightly overlaps it and 
the rollers are of a size which gives them a wedge action be- 
tween the quadrant and the lever as they approach the end of 
the opening. 

Since there are two of these rollers, both acting in the same 
way but on opposite sides, it is evident that the wedge ac- 
tion will have no tendency to move the lever from the position 
it occupies when the latch is released, and-furthermore, that 
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the gripping will be very secure and any tendency to move in 
either direction will only tend to increase the grip. It will 
further be seen that a very light spring, which means an easily 
operated latch, can be used and that the releasing of the rolls 
will be easily performed, allowing the lever to be conveniently 
adjusted. 

The difference between the throttle and reverse lever con- 
struction 1s simply a matter of size, the principle being the same 
in both cases. This device is being manufactured by the Hofius 
Steel & Equipment Company, 908 Hoge building, Seattle, Wash. 


CINCINNATI EIGHTY-FOUR INCH 
PLANER 


In the design of its new &4-in. planer, the Cincinnati Planer 
Company, Cincinnati, Ohio, has included a number of new and 
original features which, together with the careful study of the 
proper placing of the controlling levers, has made this as easy 
to operate as most of the smaller machines. Rapid power tra- 
verse is provided for all the heads'in any direction, and all 
movements are independent of each other and can be operated 
whether the table is in motion or not. 

The motor on the top of the housings serves a four-fold 
purpose; it is used for driving the rapid power traverse and the 
feed to the heads; also for elevating and lowering the cross- 
rail and driving the pump which lubricates the ways. The pinion 
on the motor shaft engages a large gear on the horizontal rapid 
traverse shaft from which the pinion that drives the feed clutch 
receives its power. This is shown at the extreme right. Near 
the center of the horizontal shaft is a gear meshing with a 
pinion on the gear case of the elevating device, through which 


Motor Drive for the Rapid Power Traverse and for Feeding the 
Heads; Also for Raising the Crossrail 


the power is transmitted for raising and lowering the cross 
rail. A lever from this gear case passes to the left side of the 
machine and controls the raising and lowering clutches in the 
gear case. 

The feed of the tool heads receives its power from the driv- 
ing clutch which has a connection to the bevel gear on the 
large horizontal shaft. The motion passes through the vertical 
shaft to a set of spur gears and to the trigger gears on the end 
of the rail and side heads. 

The driving clutch is tripped by a rod which receives its mo- 
tion from the tumbler and dogs on the side of the table and bed. 
The amount of feed is varied by the graduated slot heads which 
indicate the exact amount of feed at all times. 

Rapid power traverse is obtained from a second vertical shaft 
on the side of the housing, very similar to the feed arrange- 
ment. The small handles shown on the end of the rail and side 
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heads operate both the rapid power traverse and the feed. 
Turning these handles to the left engages the traverse and 
to the right, the regular feed, and in no case can both be en- 
gaged at the same time. The handle at the lower end of the 
rail is used for reversing the direction of the rapid traverse. 
All this is contained in the gear case at the end of the rail, and 
at no time is it necessary for the operator to step from his 
regular position for any of these changes. 

All the gears are thoroughly guarded against accidents to 
the operator and all heads are taper gibbed throughout. The 
clapper boxes are clamped by a heavy clamp and three screws 
instead of the usual two bolts through a cored slot. The hous- 
ings are of massive box form, tongued and doweled to the 
side of the bed and further fastened at the top by an arch of box 


Improved 84-Inch Planer With Reversing Motor Drive 


form closed on all sides and open only at the ends where it 
fastens against the housings. 

The ways of the bed and table are oiled by forced lubrication 
from a pump at the back of the housing. 

All driving gears are of steel and the pinions and table racks 
are of steel forgings. 

The illustration shows the machine with a reversible motor 
drive. The motor is connected directly to the driving shaft 
through a flexible coupling. The controller is mounted on the 
housings. Ten cutting and ten return speeds are available. 


PNEUMATIC DRILLS EQUIPPED WITH 
ROLLER BEARINGS 


An improved type of “Little David” pneumatic drill has re- 
cently been brought out by the Ingersoll-Rand Company, 11 
Broadway, New York. This drill has connecting rods running 
on roller bearings combined with crank shafts running on ball 
bearings. 

The shell is so designed that the entire motor apparatus may 
be assembled or dismantled through the crank case by the re- 
moval of the cover. The motor or engine is of the angular 
four-cylinder, single-acting, reciprocating piston type, each pair 
of pistons being attached to opposite throws of a double crank 
shaft, and acting in balance. All four connecting rods are ex- 
actly alike and are interchangeable. Each consists of but a 
single part made by drop-forging a piece of selected steel. The 
connecting rods run on Hyatt roller bearings and are attached 
to the pistons by spring arrangements which facilitate assembling. 
The piston ends of the rods are ball shaped and the flat steel 
springs are slipped over them. These balls haye their bearings 
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in the centers of the pistons, forming ball and socket joints, per- 
mitting the connecting rods to yield to pressure from any di- 
rection without causing the pistons to bind in the cylinder. This 
construction also permits the pistons to turn in the cylinders so 
that wear is evenly distributed. 

The crank shaft works on ball bearings of the separator type, 
which, it is claimed, is superior to the full type of bearing for 
machines of this character operating at medium and high speeds, 
as in the full tvpe of construction the balls come in contact and 


Part Sectional View of the Little David Drill 


wear flat rings on their circumferences in a short time, result- 
ing in loose bearings and generally unsatisfactory operation. 
This rapid wear is largely due to the fact that the balls are ro- 
tating in opposite directions at their points of contact. 

The spindle is provided with a ball thrust bearing interposed 
between the shell and feed spindle in such a manner that the 
main frame is relieved of all strain. 

Each valve controls two pistons which act on alternate strokes. 


Roller Bearing Crank and Connecting Rods 


They are geared to the crank shaft through a spindle gear. The 
valves are of steel, are hardened and ground and operate in 
bronze bushed chests. 

These tools may be made reversible or non-reversible at the 
will of the operator. This is accomplished by changing the po- 
sition of a sliding sleeve on the throttle handle. With the ex- 
ception of the light wood-boring type, all sizes are provided with 
compound gearing, insuring great power at all speeds. 
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AIR VENTILATED JOURNAL BOX 


A car journal box which will permit the passage of a current 
of air over the journal and around the brass, without allowing 
the admission of foreign matter, has been patented by W. E. 
Crist, of Baltimore, Md. The illustration shows a construction 
for a 514 in. by 10 in. M. C. B. journal box, and is typical of the 
arrangement for any size. 

It will be séen that the current of air caused by the movement 
of the train does not enter the journal box, but, by its passage 
through a duct on the side, it causes an induced current out- 
ward from the forward side of the box as is shown by the 
arrows. For instance, if the car is traveling in the direction 
shown by the arrow A the air enters the mouth of nozzle B, 
passes down through the outer port C and discharges at the 
bottom of port D. This causes a partial vacuum in the inner 
port E and through the vent F to the inside of the box. As the 
nozzles are on both sides of the box, the heavier atmospheric 
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Journal Box Arranged for Induced Ventilation 


pressure on the outside will cause a mode:ate flow of air into 
the box through a similar port E and vent F on the other side. 
The air passing over the bottom of the nozzle at G also tends 
to increase the vacuum. Baffles H are inserted in the inner port 
as an extra precaution to prevent any foreign matter such as 
cinders, etc., entering the vent. 

It is evident that when a train is moving this arrangement will 
cause a continuous, slow passage of air through the journal box 
and around the journal and bearing. It is believed that this will 
have enough cooling action to prevent hot boxes. 


— —— — - 


POCKET SLIDE RULE 


A circular slide rule of pocket size has been devised by Lucien 
E. Picolet, 19 South Ninth street, Philadelphia, Pa. This rule 
is made of pyroxyline, a material frequently used for drafts- 
man's triangles. It has a diameter of 234 in. and a thickness 
of 3/32 in. It performs the operations of multiplication, divi- 
sion and the extractions of square and cube root. It is made 
with either of two scales. One scale is a direct arrangement 
for multiplication, division and square root in the usual way, and 
the other is inverted and has an auxiliary scale or cube root. 
The rule can be obtained with both scales if desired. This is 
a practical instrument which is claimed to be equivalent to three- 
place logarithms in precision. 


CHANNEL PASSENGERS.—The cross-channel passenger traffic 
via Dover and Folkestone last year was 1,100,5. ^ 


igitized by No 


104 | RAILWAY 


LOCOMOTIVE FIRE DOOR 


A new type of locomotive fire door which has creditably passed 
severe tests on the Ann Arbor Railroad is shown in the accom- 
panying illustrations. l 

It is hinged at the top and swings inward, being normally 


Door Closed and Held In Position by Gravity 


operated by an air cylinder located on the shelf directly above 
the door. When closed, it rests against the inside of substantial 
flanges on both the sides and the bottom and, when opened, 


Door Swung Inward Around Hinge to the Full Open Position 
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swings to a horizontal position inside the casing. In the closed 
position, it rests at an angle so that it is held in place by gravity. 

A hand operating device is provided in connection with the air 
cylinder and the door can be manipulated in the roundhouse 
when there is no air pressure on the locomotive or by the fireman 
in case of a break in the air line or other trouble. A lock is 
also arranged to hold the door in the open or the closed position 
as may be desired. 

The air cylinder used is 2 in. in diameter and has a stroke of 
514 in. and is operated by a spring seated valve controlled by a 
foot pedal conveniently located as shown in the illustrations. 

The advantages of this construction lie in the fact that in case 
of a broken arch tube or boiler tube, it will prevent the escape of 
steam or hot water to the cab. Furthermore, when in the open 
position it tends to deflect the air entering the door downward 
and under the arch. It has a further advantage in that the shelf 
over the top protects the fireman's face from the heat. 

Application has been made for a patent covering this con- 
struction. | 


COUNTERSINKING MACHINE 


A combined drilling and countersinking device to operate in 
connection with a Little Giant drill has been developed by the 
Chicago Pneumatic Tool Company, Chicago, Ill. It is intended 
for countersinking on flanged tube sheets, door sheets, I-beams, 
etc, and is self-contained, requiring no rigging, back stop or 
feed screws. 

The general arrangement of the machine is well shown in 
the illustration, where it will be seen that the feed is automatic- 
ally regulated by means of an air chamber or push-up device 


Device for Drilling and Countersinking Holes In Flanges 


which has a connection directly to the air line behind the motor. 
Ball bearings are used throughout the device and the beveled 
gears are enclosed in an oil-tight chamber. A No. 4 Morse 
taper spindle is provided and the device is kept from turning 
by means of lugs which fit around the housing. 

This machine weighs 35 Ib. and it is claimed that flanged tube 
sheets may be countersunk at the rate of two holes a minute, 
as compared with a rate of one hole every two minutes under 
present methods. 


NATURAL GAS IN THE UNITED STATEs.— The Geological Survey 
reports that the consumption of natural gas excceded all records 
in 1912, having amounted to 562,203,452,000 cu. ft., valued at $84.- 
563,957, or an average of 15.04 cents per 1,000 cu. ft. The corre- 
sponding consumption in 1911 was 512,993,021,000 cu. ft., valued 
at $74,621,534, or an average of 14.55 cents per 1,000 cu. ft. in 
1911. 


For the purpose of reducing the number of accidents at high- 
way crossings the Chicago & North Western, at the recom- 
mendation of its Central Safety Committee, is putting up a large 
number of special warning signs 400 or 300 ft. from the track at 
crossings where the view of approaching trains is materially ob- 
structed. Approximately 500 of these signs have been set up at 
crossings in Illinois and Iowa. 


The Union Pacific has abolished the title of assistant. general 
manager held by the heads of departments on the general man- 
ager's staff under the Hine svstem of organization, retaining 
the distinctive titles of superintendent of motive power and ma- 
chinery, chief engineer, superintendent of transportation, ctc. 
Under the statutes it is necessary to have a distinctive title for 
Heretofore the road has used both titles 
There will 


some departments. 
and only the one legally required is to be retained. 
be no change in work or responsibilities. 


Not a single passenger out of 111,000,000 carried by the 
Pennsylvania Railroad in 1913 was killed in a train. accident. 
Reports for the past six years show that almost 600,000,000 
passengers have been carried by the Pennsylvania, and but 16 
of them lost their lives in accidents to trains; nine were killed 
in one accident. In six years, out of approximately 5,000,000 
trains operated, about 1,370 a day—only five have been involved 
in wrecks which caused the death of any of the passengers car- 
ried on them. Three of these years were entirely free from 
train accidents causing the death of passengers. 


A whole mountain of earth is being sent East from Cahfor- 
nia over the Southern Pacific. It is situated near Lompoc, but 
the state of Pennsylvania wants it and is willing to pay the price 
for it, so that it is being shipped a matter of 3.000 miles by rail 
at the rate of 15 cars, or 750 tons, a month. When the last car 
has gone out an accurate indication will be had of what a moun- 
tain actually weighs. The earth is of a very peculiar consistency, 
and is supposed to be the result of gradual decomposition for 
ages past of millions of sea shells. l'or commercial use, the: only 
process it goes through ts grinding. It is sold in the East as in- 
fusorial earth, and has high value for insulating purposes in the 
electrical industry. 


A CORRECTION 
The caption under the upper illustration in Mr. MeManamvy's 
paper on page 13 of the January issue should be “Result of a 
Boiler Explosion Caused by Low Water." 


THE TELEPHONE VOICE 


The “campaign of politeness” on the Southern Pacific includes 
little placards attached to the telephone stands in the offices of 
the company. These “reminders” convey the following advice: 
“When you answer the telephone, be pleasant. It costs you noth- 
ing and in your heart you want to be liked. As you take off the 
receiver, say, ‘Southern Pacific, and then give your name or 
department. It saves time. Said pleasantly. it 1s a good ad- 
. vertisement for yourself and the company. Thank the man who 
helps you or gives you information—he likes it. Remember, on 
the telephone, the voice is everything. See that it is friendly.” 


SAFETY FIRST ON THE NEW HAVEN 


A “safety first” meeting was held at Boston on Sunday, Janu- 
ary 25, at which over two thousand men were present. They 
were addressed by Howard Elliott, chairman of the board of 
directors of the New York, New Haven & Hartford; James H. 
Hustis, president of that road, and other officers. Mr. Elliott 
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said: “You have been accustomed to working with a list of 
‘don’ts’ and I shall now give you a list of dos 

“Do be careful. Do be alert and efficient. Keep always in 
god mental and physical health. Do be loyal, and stand up for 
the railroad in a manly fashion. Be ready always to give courte- 
ous and direct answers to the public. Show the public that it 
has a duty toward us.” 

Mr. Hustis, in the course of his address, said: “Charges have 
been made that organized labor was in part responsible for the 
terrible accidents that have taken place on our railroad. I want 
to take this opportunity to say that organized labor, as such, 
cannot be charged with intentionally taking a position that will 
tend to increase accidents." 


PROPOSED STANDARD SIZE OF CATALOGS 


Most catalogs at the present day are valuable, and are supplied 
to a carefully selected list of men to whom their contents will 
he of practical assistance. In the mechanical field particularly a 
great reliance is placed on the file of catalogs maintained, whici 
in effect becomes a reference library. When one considers the 
multiplicity of sizes in use, the advantage of a standard size is 
at once demonstrated. A committee appointed by the Technical 
Publicity Association to investigate and recommend standard sizes 
for catalogs, recently measured 927 catalogs and found 147 dif- 
ferent sizes, ranging from 3 in. by 5 in. to 11 in. by 1414 in. This 
matter has been under investigation bv the committee of the Tech- 
nical Publicity Association for the past 18 months, and its investi- 
gations have led to the recommendation of 6 in. by 9 in. and 
814 in. by 11 in. for standards for all purposes. Both of these 
sizes will cut to very good advantage with a minimum of waste 
from catalog papers now carried in stock by paper manufac- 
turers. Another advantage of the larger size is that catalogs of 
these dimensions can conveniently be filed with correspondence, 
as this size will very nicely fit standard filing cabinets. 


BALTIMORE & OHIO SAFETY COMMITTEE 
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The Baltimore & Ohio has reorganized its "safety-first" work 
and has established a general safety committee of seven mem- 
bers who are to give their whole time to this work. The chair- 
man is J. G. Pangborn, and the other members are E. R. Sco- 
ville, John Hair, W. M. Bond, J. P. Campbell, Dr. E. M. Par- 
lett and B. C. Craig. The three men who have been managing 
the safety-first work during the past three years, Messrs. Boyd, 
Coon and Tearney, are now an advisory committee. The new 
general committee will visit each. division of the road on one 
day each month, to confer with local committeemen and to in- 
spect the property. Major Pangborn is the well-known historian 
and former trafhe officer of the Baltimore € Ohio. Mr. Scoville 
was for 12 years a division superintendent west of the Ohio 
river. Mr. Hair has been in the mechanical department since 
1897 as master mechanic and superintendent of motive power. 
Mr. Bond was formerly a division. engineer, Mr. Campbell a 
station agent and Dr. Barlett in the relief department. Mr. Craig 
for the past nine years has been inspector of safety appliances 
in the employ of the Interstate Commerce Commission. 


PASSENGER TRAINS ABOUT SAN FRANCISCO 


The great number of Southern Pacific passenger trains oper- 
ated daily within a radius of 50 miles from San Francisco is 
shown in figures compiled in the office of General Superintend- 
ent J. M. Davis of the Central District. On the Coast line— 
San Jose, San Bruno, Maytield, Los Gatos—there are 73 trains 
daily, from Monday to Friday; 74 on Saturdays and 55 on Sun- 
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days. On the Transbay lines—Oakland through Port Costa; Oak- 
land-Niles-Newark; Redwood-Niles and Niles-San Jose—there 
are 86 daily from Monday to Friday, and an equal number on 
Saturdays and Sundays. On the Vallejo-Suisun-Calistoga-Santa 
Rosa there are 24 daily. 

On the electric suburban system there are 1,156 trains han- 
dled daily between Monday and Bu ; 1,205 on Saturdays and 
1,180 on Sundays. 

On the steam suburban ege to Richmond and 
to Stonchurst—there are 34 daily except Sundays, when there 
are 31. 

The total is 1,373 daily between Monday and Friday; 1,423 on 
Saturdays and 1,376 on Sundays.— Southern Pacific Bulletin. 


REPORT ON SMOKE ABATEMENT IN CHICAGO 


The Chicago Association of Commerce Committee on Smoke 
Abatement and Electrification of Railway Terminals has sub- 
mitted a report to the association stating it has practically 
completed its investigation of the situation with respect to 
smoke in Chicago, but it has not completed its studies as 
to the remedy. The report says in part: "Meanwhile the com- 
mittee is actively at work upon a program of study and de- 
sign touching the important problems affecting the technical 
practicability and the cost of complete electrification. This 
is a problem presenting many details, each one of which is 
receiving careful and systematic attention. 

“Studies are being made also concerning the financial prac- 
ticability of carrying out the necessarily extensive program 
for electrification of the railway terminals of Chicago, in the 
event that such electrification shall be recommended in the 
committee’s report. 

“In conclusion, it may not be amiss to say that most of the 
materials necessary to solve the question of the necessity for 
the electrification of Chicago’s railway terminals and the me- 
chanical feasibility of such electrification are in hand, but that 
the information so far gathered as to the financial practicability 
of such an undertaking is not sufficient at the present time to 
enable the committee to determine this phase of the problem.” 


MEETINGS AND CONVENTIONS 


Master Boiler. Makers’ Association —The eighth annual con- 
vention of the Master Boiler Makers’ Association will be held 
at the Hotel Walton, Philadelphia, Pa. which will be head- 
quarters, on May 25, 26, 27 and 28, 1914. 


American Society of Mechanical Enginecrs—A paper on 
Brake Performance on Modern Steam Railroad Passenger Trains 
will be presented by S. W. Dudley, assistant chief engineer, West- 
inghouse Air Brake Company, Pittsburgh, Pa., on Tuesday, Febru- 
ary 10, 1914, at 8:15 p. m., at 29 West Thirty-ninth street, New 
York. The data to be presented are the result of important tests 
made by the Pennsylvania Railroad, in conjunction with the West- 
inghouse Air Brake Company, during the past year. Among the 
more important topics are the following: The maximum per- 
centage of emergency braking power which can be adopted; a 
comparison of the relative performance of the clasp brake rigging 
(two shoes per wheel) and the standard brake rigging (one shoe 
per wheel) under corresponding conditions; a comparison of the 
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that of the commonly used “high speed” (type P M) brake equip- 
ment; behavior of brake shoes as tests progressed and any varia- 
tion in the result of similar tests which cannot be accounted for 
by known changes independent of the brake shoes; and the co- 
efficient of friction between the wheel and the rail under varving 
weather conditions. After the presentation of the paper the 
meeting will be open for discussion. An informal dinner (a la 
carte) will be served at 6:30 p. m. Those desiring to participate 
should notify H. R. Cobleigh, 505 Pearl street (telephone 4200 
Worth), New York, before February 9, and are requested to 
meeting in the society's rooms at 6:15 p. m 


Air Brake Association.—The twenty-first annual convention 
of the Air Brake Association will be held at the Hotel Pont- 
chartrain, Detroit, Mich., May 5-8, 1914. The subjects are as fol- 
lows: Electro- Pneumatic Signal System for Passenger Trains, by 
L. N. Armstrong; Air Hose, by T. W. Dow; Clasp Type of Foun- 
dation Brake Gear for Heavy Passenger Equipment Cars, by T. 
L. Burton; Air Gage and Conductor's Valve in Caboose Cars, 
by Mark Purcell; Analysis of the Factors Involved in Con- 
trolling and Stopping Passenger Trains, by Walter V. Turner: 
100 Per Cent Efficiency of Freight Train Brakes, by Fred von 
Bergen; Recommended Practice, S. G. Down, committee chair- 
man; Topical Subjects, Mountain Grade Work, by H. H. Forney, 
and Modern Train Braking, by George W. Nolan. Among the 
entertainment features of the convention will be a “Manufac- 
turers’ Exploitation Meeting.” One afternoon will be set aside 
tor the members to assemble in the convention hall, where each 
exhibitor will be given from 15 to 30 minutes in which to ex- 
ploit, by discourse, charts or lantern slides, or in any manner he 
chooses, the product or device which he desires to place before 
the assemblage. The executive committee inaugurates this con- 
vention novelty, believing that it will assist the booth exhibits, 
and also give the members an orderly account of what the ex- 
hibitors are contributing to the air brake art. 


The following list gives names of secretaries, dates of next or regular 
mectings, and places of mecting of mechanical associations. 


AIR Brake Association. =F. M. Nellis, 53 State St., Boston, Mass. Con- 
vention, May 5-8, 1914, Detroit. Mich. 
AMERICAN RAILWAY Master Mecuanics’ Assoc.—]. W. Taylor, Karpen 


building, Chicago. Convention, June 15-17, 1914, Atlantic City, N. J. 


AMERICAN RAILWAY TooL loremMen’s ASSOCIATION.—A. R. Davis, Central of 
Georgia, Macon, Ga. 


AMERICAN SOCIETY FOR TestING MaTERIALS.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St, New York, Railroad session, February 10, 1914. 


Car ForeMen’s ASSOCIATION OF CiricaGo.— Aaron. Kline, 841 North Fiftieth 


Court, Chicago; 2d Monday in month, Chicago. 

CHIEF INTERCHANGE CAR INsPECTORS' AND CAR FoREMEN'S ASSOCIATION.— 
S. Skidmore, 946 Richmond street, Cincinnati, Ohio. 

INTERNATIONAL RarLwaY Fue Assocration.—C. G. Hall, 922 McCormick 


2) 


22, 1914, Chicago. 


: ASSOCIATION.—William Hall, 
Convention, July 14-17, 1914, 


building, Chicago. Convention, May 18- 
INTERNATIONAL RAILWAY GENERAL FoREMEN’S 
829 W. Broadway, Winona, Minn. 
Hotel Sherman, Chicago. 
INTERNATIONAL RAILROAD Master BracksMiTHS' Assoctation.—A,. L. Wood- 
worth, Lima, Ohio. Convention, August 18-20, 1914, Milwaukee, Wis. 
Master Borrer Makers’ Assocration.—Harry D. Vought, 95 Liberty St., 
New York. Convention, May 25-28, 1914, Philadelphia, Pa. 
Master Car BuILDERS? Association.—J. W. Taylor, TM building, Chi- 
cago. Convention, June 10-12, 1914, Atlantic City, N. J. 


Master Car AnD Locomotive Painters’ Assoc. or U. S. AND CANADA.—A. P. 


Dane, B. & M., Reading, Mass. 
RAILWAY STONHEEERERS AssociaTION.—J. P. Murphy, Box C, Collinwood, 
Ohio. 


TRAVELING ENGINEERS' AssociATION.— W. O. Thompson, N. Y. C. & H. R, 


performance of the improved brake mechanism (type U C) with East Buffalo, N. Y. Convention, August, 1914, Chicago, Ill. 
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Central .......... Mar. 12 [Interchange Rules ...................... H M. Butts........ H. D. Vought.. + 95 Liberty St., New York. 
New England.. d Feb. 10 |Stecl Passenger Car Construction. ........ F. M. Brinkerhof... Wm. E. Cade. 683 Atlantic Ave., Boston, Mass. 
New York ....... Feb. 20 Development in Railway Signal Glass..... Wm. Churchill...... H. D. Vought.. . 95 Liberty St., New York. 
Pittsburgh ....... Feb. 27 | Malleable Iron Pipe Fittinus............. T. C. Bannister...... J. B. Anderson.../207 Penna. Station, Pittsburgh, Pa. 
Richmond ....... Feb. 9 |Wrought Iron vs. Steel Tubes............ T. A. Kincaid....... F. O. Robinson. UC & O. Ry., Richmond, Va. 
SE Louis: euis M UD TI bence Den suy yaaa gaa ER CRUS er ey etie den Slason Thompson.... B. W. Frauenthal.! Union Station, St. Louis, Mo. 
Western ........ teli" IZ 2. Satara ink eG cord xp pesca od Oe P AO Dea di E W. E. Dunham...... Jos. W. Taylor...| 1112 Karpen Bldg., Chicago. 
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PERSONALS 


It is our desire to make these columns cover as completely as 
possible all the changes: that take place in the mechanical de- 
partments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in helping 
to bring this about. 


GENERAL 


E. B. HarL. division master mechanic of the Chicago € North 
Western at Chicago, has been appointed assistant to the general 
superintendent of motive power and car departments, with head- 
quarters at Chicago. 


ALoNZOo G. Pack, district inspector of locomotive boilers for 
the [nterstate Commerce Commission at Denver, Col, has been 
appointed assistant chief inspector, with headquarters at Wash- 
ington, D. C., succeeding Frank McManamy, promoted. 


FRANK McManamy has been appointed chief inspector of 
locomotive boilers for the Interstate Commerce Commission, 
with headquarters at Washington, D. C., succeeding J. F. En- 
sign, deceased. 

J. W. Sasser, master mechanic of the Seaboard Air Line, at 
Jacksonville, Fla., has been appointed superintendent of motive 
power of the Norfolk Southern, with office at Norfolk, Va. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


C. D. ASHMORE, general foreman of the Chicago € North 
Western at Clinton, Iowa, has been appointed master mechanic 
at Pekin, Ill, a newly created position. 


Ws. Baker has been appointed road foreman of engines of 
the Lehigh Valley, with office at Wilkes-Barre, Pa. 


J. A. Barker has been appointed road foreman of engines of 
the Chesapeake & Ohio of Indiana, with office at Peru, Ind. 


J. D. Bettz has been appointed road foreman of engines of 
the Baltimore & Ohio at Pittsburgh, Pa. 


Joun BrNziEs, supervisor of locomotive operation of the Mis- 
souri and Des Moines Valley divisions of the Rock Island 
Lines, with office at Chicago, has had his jurisdiction extended 
over the West Iowa division. 


F. W. Boarbman has been appointed master mechanic of the 
Baltimore & Ohio at Eastside, Philadelphia, Pa., succeeding 
W. Sennott. 


J. A. CAssapvy has been appointed master mechanic of the 
Alabama Great Southern, with office at Birmingham, Ala. 


B. F. CRowrEv has been appointed supervisor of locomotive 
operation of the Baltimore & Ohio, with headquarters .at 
Whecling, W. Va., succeeding T. B. Burgess. Í 


W. A. CURLEY has been appointed master mechanic of the 
Missouri Pacific at Monroe, La., succeeding W. J. McKiernan. 


F. S. Deveny has been appointed road foreman of engines of 
the Baltimore & Ohio, with office at Chicago Junction, Ohio. 


J. G. Dore has been appointed master mechanic of the Al- 
liance division of the Chicago, Burlington & Quincy, with head- 
quarters at Alliance, Neb., succeeding T. J. Raycroft, resigned. 


G. N. GacE has been appointed assistant road foreman of 
engines of the Baltimore & Ohio, with headquarters at Rock- 
wood, Pa. 

E. J. Garrett has been appointed road foreman of equipment 
of the Missouri & North Arkansas, with the additional duties 
of inspector of locomotive fuel performance, with office at 
Harrison, Ark. 4 

J. I. Kerper has been appointed road foreman of engines of 
the Lehigh Valley, with headquarters at South Easton, Pa., suc- 
ceeding John Roney. 
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H. Kuccer has been appointed road foreman of engines of the 
Lehigh Valley, with office at Buffalo, N. Y. 


WiLLIAM Lanon has been appointed supervisor of locomotive 
operation of the Arkansas, Indian Territory and. Louisiana 
divisions of the Rock Island Lines, with headquarters at Little 
Rock, Ark., succeeding S. T. Patterson, transferred. 


J. W. NEILL has been appointed district master mechanic of 
the Canadian Pacific at Moose Jaw, Sask., succeeding J. P. 
McAnany. 

T. NicHoLsoN has been appointed master mechanic of the 
Louisiana Railroad & Navigation Company at Shreveport, La., 
succeeding M. F. McCarra, resigned. 

J. O’Connor, assistant master mechanic of the Staten Island 
Rapid Transit, and the Staten Island Railway at Clifton, Staten 
Island, N. Y., has been appointed master mechanic, with head- 
quarters at Clifton, and his former position has been abolished. 


H. H. Parker has been appointed master mechanic of the 
Seaboard Air Line at Jacksonville, Fla. 

S. T. Patterson has been appointed supervisor of locomotive 
operation of the Chicago Terminal, Illinois and East Iowa divi- 
sions of the Rock Island Lines at Chicago, Ill, succeeding R. E. 
Wallace. 

B. Powers has been appointed road foreman of engines of the 
Detroit, Toledo & Ironton, with office at Springfield, Ohio. 


C. B. RanpaLL has been appointed master mechanic of the 
Missouri Pacific, with headquarters at Van Buren, Ark, suc- 
ceeding W. A. Curley. 


EpwaArD RoBERTSON has been appointed road foreman of equip- 
ment of the Arkansas division of the Rock Island Lines, with 
headquarters at Little Rock, Ark., succeeding H. L. Foster. 


J. H. Watters, master mechanic of the Georgia Railroad at 
Augusta, Ga., has resigned after 43 vears of continuous railway 
service, to devote his time to other work. A portrait of Mr. 
Watters and a sketch of his railway career were published in 
the Railway Age Gazette, Mechanical Edition, October, 1913, 
page 573. The position of master mechanic has been abolished. 


F. W. Wi son has been appointed supervisor of locomotive 
operation of the Cedar Rapids, Minnesota and Dakota divisions 
of the Chicago, Rock Island & Pacific, with headquarters at 
Cedar Rapids, Iowa. 


CAR DEPARTMENT 


Oscar ANDERSON has been appointed car foreman of the Great 
Northern at Skykomish, Wash., succeeding W. E. Johnston. 


Jonn S. CoopER has been appointed car foreman of the Rock 
Island Lines at Hulbert, Ark., succeeding W. K. Smith. 


F. H. Epmonns has been appointed traveling car inspector of 
the Missouri Pacific, with office at Little Rock, Ark., succeeding 
C. F. Mase. 


J. FLETCHER has been appointed car foreman of the Rock 
Island Lines at Armourdale, Kan., succeeding George McDonald. 


E. W. HartoucH has been appointed car foreman of the Mis- 
souri, Kansas & Texas at St. Louis, Mo. 


JouN H. Hawkins has been appointed car foreman of the 
Rock Island Lines at Pratt, Kan., succeeding C. R. McArthur. 


G. F. Hennessey has been appointed general car and locomo- 
tive foreman of the Chicago, Milwaukee & St. Paul at Marion, 
Iowa. 


W. C. Linper has been appointed car foreman of the Penn- 
sylvania Railroad at Shire Oaks, Pa., succeeding J. E. Ruff. 


C. F. Mase has been appointed general foreman, car depart- 
ment, of the Missouri Pacific, with headquarters at Argenta, 
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C. R. McARTHUR has been appointed car foreman of the 
Rock Island Lines at St. Louis, Mo., succeeding J. Fletcher. 


GeorceE McLean has been appointed car foreman of the Chi- 
cago Great Western at Oelwein, Iowa, succeeding W. R. Lutem. 


F. T. Summers has been appointed general car foreman of 
the Baltimore & Ohio at Garrett, Ind., succeeding J. H. Agar. 


SHOP AND ENGINE HOUSE 


F. S. ANTHONY, mechanical superintendent of the Texas & 
Pacific at Marshall, Tex., has resigned. 


L. E. BoLINE has been appointed foreman boilermaker of the 
Rock Island Lines at Pratt, Kan., succeeding J. W. Greenly. 


LEE CHAPMAN, division foreman of the Chicago € North 
Western at Norfolk, Neb., has been appointed division foreman 
at Chadron, Neb., succeeding W. H. Halsey, transferred. 


J. P. Cooney has been appointed locomotive foreman of the 
Great Northern at Casselton, N. D., succeeding J. T. Mur- 
tinger. 


WiLLIAM A. CuLL has been appointed roundhouse foreman of 
the Atchison, Topeka & Santa Fe at Silsbee, Tex., succeeding 
F. J. Mannix. 


A. J. CUNNINGHAM has been appointed foreman of the Atchi- 
son, Topeka & Santa Fe at Barstow, Cal. 


C. R. FRvANT has been appointed shop foreman of the Chicago 
& North Western at Wyeville, Wis., succeeding G. Schimming. 


W. H. HaLseY, division foreman of the Chicago € North 
Western at Chadron, Neb., has been appointed general foreman 
at Missouri Valley, lowa, succeeding George H. Logan, pro- 
moted. 


J. B. HasLeT has been appointed locomotive foreman of the 
Great Northern at Breckenridge, Minn, succeeding William 
Krier. 


ALBERT Lopor has been appointed foreman boilermaker of the 
Rock Island Lines at Biddle, Ark., succeeding P. J. Donohue. 


GEoRGE H. Locan, general foreman of the Chicago € North 
Western at Missouri Valley, Iowa, has been appointed general 
foreman at Clinton, Iowa, succeeding C. D. Ashmore, promoted. 


J. W. McDonoucu has been appointed roundhouse foreman of 
the Erie, at Kent, Ohio, succeeding P. J. Gallagher. 


R. S, Mennie has been appointed engineer of shop improve- 
ments of the Rock Island Lines, with headquarters at Chicago, 
succeeding W. J. Eddy, promoted. 


J. Murphy, division foreman of the Chicago € North Western 
at Tremont, Neb., has been appointed division foreman at Nor- 
folk, Neb., succeeding Lee Chapman, transferred. 


T. NasH has been appointed general foreman of the Baltimore 
& Ohio at Holloway, Ohio, succeeding H. Ainscough. 


S. Orsow, general shop foreman of the Oregon Short Line at 
Ogden, Utah, has been transferred in that capacity to Pocatello, 
Idaho. 


F. C. Simpson has been appointed general foreman of the 
Southern Railway at Asheville, N. C., succeeding E. L. Adams. 


F. STAMELIN, shop foreman of the Canadian Pacific at Winni- 
peg, Man., has been appointed night locomotive foreman at that 
point, succeeding J. Morton, transferred. 


J. E. Stone has been appointed general foreman of the Oregon 
Short Line at Ogden, Utah. 


H. WITTE, roundhouse foreman of the Chicago E North 
Western at South Omaha, Neb., has been appointed division 
foreman at Tremont, Neb., succeeding J. Murphy, transferred. 
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SUPPLY TRADE NOTES 


C. H. Schlacks has been elected president of the Hale & Kil- 
burn Company, Philadelphia, Pa. l 


John F. Schurch has been elected vice-president of the Damas- 
cus Brake Beam Company, Cleveland, Ohio. 


Kelly R. Johnston, formerly with the National Malleable Cast- 
ings Company, Cleveland, Ohio, has been appointed sales agent 
of the locomotive headlight department of the Remy Electric 
Company, Anderson, Ind. 


A. Reiche, formerly general manager of the Orenstein Arthur 
Koppel Company’s plant and general offices at Koppel, Pa., sailed 
for Germany, January 14, and has been succeeded by Erich Jo- 
seph, formerly New York manager of that company. 


The Jerguson Manufacturing Company, Boston, Mass., has 
changed its name to the Wiltbonco Manufacturing Company. 
The company, which is engaged in the manufacture of Wiltbonco 
locomotive and boiler specialties, will remain at the same address 
and continue under the same management. 


William Cooper, director of buildings and equipment at the 
East Pittsburgh works of the Westinghouse Electric & Manu: 
facturing Company, died on January 23. Mr. Cooper was born 
near Watertown, N. Y, 
on November 24, 1861. 
He attended Cornell 
University and began in 
business with a cheese 
manufacturing firm, hav- 
ing charge of the power 
plant. At the age of 25 
he went to Ottumwa, Ia., 
to engage in the build- 
ing of automatic screw 
machines. Soon after 
he started a shop in 
Minneapolis for himself, 
undertaking the develop- 
ment of a compressed air 
traction system. He was 
thus led to the investi- 
gation of the hydraulic 
speed changing gear 
now manufactured by the 
Waterbury Tool Com- 
pany, Waterbury, Conn., 
and used for moving the turrets on battleships. Mr. Cooper 
then entered the employ of the Twin City Rapid Transit Com- 
pany, Minneapolis, being master mechanic and chief engineer 
for four years. In 1894 he went to the General Electric Com- 
pany, and during his stay at Schenectady supervised the manu- 
facture of the locomotives for the Baltimore & Ohio terminal at 
Baltimore, being detailed to put them into service after their 
erection. After the completion of this work he became asso- 
ciated with Blood & Hale. consulting engineers, Boston, 
Mass. On September 1, 1897, he entered the employ of the 
Bullock Electric & Manufacturing Company, Cincinnati, Ohio, 
and general superintendent in charge of engineering and manufac- 
turing. In 1904 he entered the railway engineering department 
of the Westinghouse Electric & Manufacturing Company. His 
first work was to investigate the unit switch control, which the 
company was then exploiting. Following that he was appointed 
engineering inspector. He was also one of the members of the 
verification committee. Two years ago, when the works depart- 
ment was organized, he was made director of buildings and 
equipment. In addition to other work in the railway field he 
was active in the design and manufacture of the equipment fur- 
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nished the several roads which have been electrified by the 
Westinghouse company. 


The Pullman Company has announced the establishment of 
a pension plan providing for the retirement of employees at the 
age of 70, or after 20 years of service in case of disability, with a 
pension equal to 1 per cent for each year of service of the aver- 
age rate of pay for the last year of service. No one over 45 
years of age will be taken into service hereafter except by 
special arangement. 


ager, chairman; William Hough, auditor; Leroy Kramer, as- 
sistant to the president; L. S. Hungerford, general superintend- 
ent, and L. S. Taylor, treasurer. The company has about 33,000 
employees. 


The Franklin Railway Supply Company, New York, because 
of growth in business has been compelled to enlarge and re- 
organize its sales department. Walter H. Coyle has been elected 
second vice-president in 
charge of sales. Will- 
iam L. Allison will re- 
main in charge of the 
company's office at Chi- 
cago as western sales 
manager. J. H. Steiger 
will continue in charge 
of sales on the Pacific 
coast, with office in San 
Francisco, as will also 
Pedro M. Armendariz 
in charge of sales in 
Mexico with office in 
Mexico City. Ralph G. 
Coburn has been pro- 
moted to eastern sales 
manager, and Alan Lich- 
tenhein to Canadian 
sales manager, both with 
offices at 30 Church 
street, New York. 

Walter H. Coyle was 
born at Salamanca, N. Y., December 27, 1878. Four years later 
his family removed: to Meadville, Pa., and Mr. Coyle was edu- 
cated in the public schools of that place. After leaving school 
he was for 11 years in the service of the Erie Railroad in 
various capacities in the 
mechanical and traffic 
departments. In Janu- 
ary, 1905, he became 
identified with the Kent 
Manufacturing Company, 
Kent, Ohio, and in June 
of the same year entered 
the mechanical depart- 
ment of the Franklin 
Railway Supply Com- 
pany, with headquarters 
at Franklin, Pa. In June, 
1911, he was made as- 
sistant to the vice-presi- 
dent, with headquarters 
at New York, and was 
placed in charge of the 
sales department of the 
central territory, which 
position he held until his 
election as second vice- 
president, as noted above. 

Ralph G. Coburn, who has been appointed eastern sales 
manager, with headquarters at New York, was born at Boston 


Walter H. Coyle 
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The pension plan will be administered by 
a board of pensions, consisting of Richmond Dean, general man- 
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in 1882. 
service of the American Glue Company. 
that company about four 
years, being in charge of 
its western factories and 
having his headquarters 
at Des Moines, Iowa, 
and Chicago. On May 
1, 1909, he opened thc 
Chicago office of the 
Franklin Railway Sup- 
ply Company as resident 


He graduated from Harvard in 1904, and entered the 
He remained with 


sales manager. On 
June 1, 1911, he was 
made assistant to the 


vice-president, in charge 
of eastern-southern ter- 
ritory, with headquarters 
at New York, which 
position he held until his 
appointment as eastern 
sales manager. 

Alan Lichtenhein was 
born May 24, 1887, and 
is a graduate of both 
Williams College and the Harvard Law School. Upon the death 
of his father, who for many years; occupied a very prominent 
position in the Canadian railway supply field, he entered the 
service of the Franklin Railway Supply Company in Canada, 
and now succeeds to his father's position in charge of Canadian 
sales of that company. 


Alan Lichtenhein 


Elmer E. Allbee resigned from his position as mechanical 
superintendent of the Safety Car Heating & Lighting Company, 
New York, on January 1. Mr. Allbee graduated from the Uni- 
versity of Vermont in 1889. He entered the employ of the 
Safety Car Heating & Lighting Company in 1890, and has held 
the position of mechanical engineer and mechanical superintend- 
ent for the last 11 years. 


At the annual meeting of the directors of the American Arch 
Company, John P. Neff and William L. Allison were elected 
vice-presidents. 

Mr. Neff was born at La Fontaine, Ind., May 2, 1874. In 1895 
he was graduated from the mechanical engineering department 
of Purdue University 
and entered the service 
of the Chicago & North 
Western as a special ap- 
prentice. During the 
greater part of his spe- 
cial apprenticeship he 
was in charge of the 
locomotive testing plant 
where a very consider- 
able amount of research 
work was being carried 
o.n Following this he 
served as a machinist: 
assistant roundhouse 
foreman at Chicago; di- 
vision foreman of the 
motive power depart- 
ment at Waseca, Minn, 
October, 1899, to Mav, 
1901; master mechanic 
at Huron, S. D., May, 
1901, to September 
1902; master mechanic of the Western Iowa division, with head- 
quarters at Boone, lowa, September, 1902, to July, 1904. In 1904 
he left railroad service to take a position as engineer of tests 


J. P. Neff 
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of the American Locomotive Equipment Company. In 1906 he 
was made mechanical engineer of that company, aud succeeded 
to a similar position 
with the American Arch 
Company when it was 
formed in 1910. In 
March, 1912, he was 
made assistant to the 
president of the Ameri- 
can Arch Company, 
which position he held 
until his recent election 
as vice-president. 

William Locke Allison 
was born near Salisbury, 
N. C, March 20, 18/6. 
He was educated at the 
Davis Military School, 
Winston-Salem, N. C, 
and received a United 
States Military Academy 
appointment, but did not 
graduate. He entered 
the government service 
as United States deputy 
marshal, which position he held for three and a half years. 
From March, 1898, to January, 1904, he was emploved by the 
Baldwin Locomotive Works in various capacities, the last year 
of his service with that company being as engineer of tests. 
From January, 1904, to August, 1909, he was mechanical engineer 
of the Atchison, Topeka & Santa Fe, with headquarters at 
Chicago. In 1909 he became identified with the Franklin Rail- 
way Supply Company, and for two years was mechanical man- 
ager, with office at New York. Since that time he has been 
western sales manager, with office at Chicago, and has also been 
western sales manager of the Rome Merchant Iron Mills and 
the Economy Devices Corporation, and general western sales 
manager of the American Arch Company. 


W. L. Allison 


E. M. Chadwick, formerly with the Fairbanks Company, has 
been appointed manager of the Buffalo branch of Manning, Max- 
well & Moore, New York. D. A. Hamilton, formerly with the 
Reed Prentice Company, of Worcester, has been appointed as- 
sistant at Manning, Maxwell & Moore's Detroit branch. 


R. M. Campbell has been appointed special representative of 
the railway department in the eastern territory of the Detroit 
Graphite Company, Detroit, Mich, with headquarters at 135 
Broadway, New York City. Mr. Campbell was for a number 
of years with the Ohio Brass Company and the Transportation 
Utilities Company. 


B. S. McClellen, who for several years has had charge of 
the railway sales department of the McCord Manufacturing 
Company, Chicago, has resigned active connection with this 
company in order to give more personal attention to his other 
interests. A new company which he has just organized, the 
McClellen Nut Company, Chicago, will shortly place upon the 
market a one-piece self-locking nut, which will be known as 
the "Unit" lock nut, and which will do away with the use of 
the additional lock nut, thereby making possible the use of a 
shorter bolt. Mr. McClellen has had years of experience in 
the railway field, and is the inventor of over 30 improvements 
connected with car and locomotive work, many of which are 
standard on the largest systems in this country. He was for 
seven years general foreman of the New Orleans terminals of 
the Illinois Central in charge of both locomotive and car de- 
partments. He was at one time also general foreman of the 
passenger car department of the New York Central lines at West 
Albany, N. Y., and has been also master car builder of the Fort 
Worth & Denver City, Ft. Worth, Tex. 
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CATALOGS 


Pire UNioN.—. circular from the National Tube Company, 
Pittsburgh, Pa., presents the advantages of the Kewanee union 
in the form of an interview on the question and answer basis. 
It also illustrates in colors several designs of this type of union. 


Motor Gears AND Pinions.—Railway motor gears and pinions 
are fully illustrated and described in bulletin No. A-4199 from 
the General Electric Company, Schenectady, N. Y. This bulletin 
contains curves and data which will be of especial interest to 
the designers of equipment using motors. 


ELEcTRICITY IN Irox Founpries.—Bulletin A-4167 from the 
General Electric Company, Schenectady, N. Y., is devoted to the 
subject of electricity in iron foundries, and is profusely illus- 
trated with typical installations of motors in this department. 
A chapter is also given on foundry lighting. 


REAMERS.—Catalog No. 4 on cost cutting tools for machine 
shops prepared by the McCrosky Reamer Company, . Meadville, 
Pa., contains 59 pages devoted to an illustrated discussion of 
adjustable reamers, quick change chucks and collets, variable 
speed and reversing attachments especially suitable for drilling 
machines, expanding mandrels, universal lamp brackets for 
lighting machine tools, combination face-plates and dogs. 


SPEED RECORDER WITH CLOCK ATTACHMENT.—Bulletin No. 166 
from the Chicago Pneumatic Tool Company, Fisher building, 
Chicago, fully describes the latest improvement to the Boyer 
speed reoorder which consists of the addition of a clock attach- 
ment so arranged as to record graphically the time at all points 
during the trip. This addition does not in any way affect the 
remainder of the machine. The chart from the new recorder 
then allows the following information to be obtained: speed in 
miles per hour, total mileage, actual running time between any 
and all points, total time on the road, time and location of each 
stop or slow-down, time consumed by each stop, time and lo- 
cation of each brake application, acceleration, rate of increase 
or decrease in speed between any two points. The catalog in- 
cludes a sample section of the new chart. 


Car LIGHTING Fixtures.—In compiling its car lighting cata- 
log No. 166, the Dayton Manufacturing Company, Dayton, 
Ohio, has endeavored to illustrate and enumerate so far as 
practicable all the fixtures which its experience indicates 
to be needed for the efficient and artistic illumination of mod- 
ern steam and electric railway cars. This catalog takes 
the form of a 158 page, cloth bound book with pages 9 in. 
x 12 in. The value of having good illustrations for a cata- 
log of this nature has been fully appreciated and the book is 
given up very largely to views of the fixtures. Descriptive mat- 
ter is included wherever necessary and a short section is de- 
voted to a discussion of electric car lighting in general, with 
wiring diagrams. A type of shade holder that has been giving 
very excellent results in the saving of glassware and time is also 
described. 


MECHANICAL BELT SHIFTER—Under the title of “Safety- 
Commercialized," R. K. LeBlond Machine Tool Company, Cin- 
cinnati, Ohio, has prepared a leaflet devoted to a discussion of 
the danger of personal injury from the usual method of shift- 
ing a belt on machine tools and also to an illustrated description 
of a mechanical belt shifter which has been perfected by it. 
This shifter can be applied to belt driven machine tools of any 
kind or make. The principle on which it operates is a me- 
chanically operated shifter for both the cone head on the ma- 
chine and the one on the countershaft. These two are so con- 
nected that one operates in advance of the other, both being 
moved by a handle on the head of the machine. The shifter is 
said to be positive and rapid in its operation and to increase the 
life of the belt. The catalog is thoroughly illustrated. 
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Car The article on steel freight car repair 
shops prepared by E. T. Spidy, general 

Department shop foreman, Canadian Pacific, Winnipeg, 
Competition Man., has been judged the winner of the 


car department competition which closed on February 1, 1914. 
Mr. Spidy's article is published in this issue and he has been 
awarded the prize of $50. Several of the other articles sub- 
mitted in the competition were of extremely high merit and 
have been accepted for publication. They will appear in later 
numbers. 


Strength of Boiler form No. 4 for the Interstate Com- 


Lo I merce Commission requires something 
i : Di 

eomonve more than the mere fillmg out of existing 

Boilers records, as many of our readers realize. 


Careful calculations must be made and, when conscientiously 
done, result in a large amount of computation and search for 
suitable formulas. William N. Allman has had considerable 
experience in connection. with filling out this form and has 
evolved a number of formulas to simplify the work which he 
explains in an article in this issue. While there may be some 
who will criticize his rcasoning and object to his conclusions, 
still the fact remains that, for the first time, this whole matter 
has been put in such form as to be readily available for use in 
this connection. The tables he gives relating to the shearing 
value of rivets and the safe load on staybolts will, no doubt, 
be particularly appreciated. 


A mechanical engineer of one of the large 
western roads recently stated to a caller, 
"I am not really mechanical engineer of 
this road any longer. While I still carry 
the title, almost al] of my time is now devoted to making re- 
ports required by the government, our own legal department 
or some smoke commission, when I am not attending hearings 
and committee meetings on the same subjects.” Another mo- 
tive power official of an eastern line recently remarked, "The 
matter that we were considering a month ago is still untouched 
as my entire time since that date has been devoted to answer- 
ing a few of the questions requested by the Interstate Com- 
merce Commission in connection with the rate hearing. The 
pile of papers you see there (a foot high) is part of the data 
I have been collecting." These are by no means exceptional 
instances, and on some roads the governmental activity in con- 
nection with railroads requires so much of the time of motive 
power officers that a special consulting engineer has been em- 
ploved to devote his whole time to these matters. If the work 
of the department is to progress satisfactorily, the other roads 
will have to do the same thing and may eventually even have 
to organize a corps of men for this work. 


Making Reports 
for the 
Government 


One who has given the subject of draft 
gear for freight cars much thought and 

as to Best Type study is responsible for the statement that 

of Draft Gear the use of inferior draft gears is costing 
the railways of this country 250 million dollars a year; this 
on the basis of the damage to equipment, the loss and damage 
to freight, delays to traffic due to defective equipment caused 
by inferior draft gears, and congestion at terminals due to bad 
order cars, etc. Is he right? Has he underestimated or over- 
estimated the amount involved? There are less than two and 
a half million freight cars in this country. 

For many years improved draft gears and friction draft 
gears have heen in the course of development. It would seem 
from the great amount of attention which railroad men have 
given to the draft gear problem that there is little question 
but what the older types of gears are inadequate. Many 
thousands of freight cars are now equipped with the im- 
proved gears. The Master Car Builders’ Association has 
tested the various types of gears understhe drop testing ma- 
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chine and also by static tests in the laboratory. These results 
have been published broadcast, but the practical railway man 
has hesitated to place too much reliance upon them because 
the conditions under which the load was applied were so 
different from those encountered in actual practice. In a few 
cases railroads have made road tests, and these have con- 
tributed certain facts to our knowledge of the gears; but here, 
too, it is difficult to duplicate conditions in order to make com- 
parative tests. Then, too, in all these tests the question en- 
ters as to whether the gears, tested when they were new, or 
practically so, would give equally as good results after they 
had been in service for a year or several years. Certain tests 
have been made by one or two of the railways and manufac- 
turing concerns with special testing machines which are claimed 
to very nearly approximate service conditions in applying and 
releasing the load; the results of these tests, however, are not 
widely known and have never been available for publication. 

After all, the results which are really worth while are those 
which are obtained in service. Here again, however, a serious 
difüculty is met with. Freight cars are so generally inter- 
changed and spend so much time on foreign lines that it is 
hardly possible to keep an accurate check on them individually, 
as is the case with passenger cars and locomotives which sel- 
dom, if ever, leave the road or system. J. C. Fritts, master 
car builder of the Delaware, Lackawanna & Western, showed, 
however, in a paper on "Freight Car Troubles," which he read 
before the September meeting of the Central Railway Club, 
and which was published in the Railway Age Gazette, Me- 
chanical Edition, for September, 1913, that it was possible to 
secure fairly Accurate information as to the comparative serv- 
ice of different types of draft gears. 

Many railroads have placed special draft gears on their 
equipment in fairly large quantities, and in a number of cases 
a large order of cars of the same design has been divided into 
several parts, each using a different tvpe of draft gear. Surely, 
even if it is not possible on all roads to follow it up to the 
extent that Mr. Fritts did on the Lackawanna, the differences 
between the different types of gears, if they are as great as 
we have been led to believe, would be apparent by the difference 
in the repairs which are required bv the different cars and in 
the physical condition of the cars after extended service. It 
would seem that the time has come when some of this data, 
of a fairly accurate and convincing nature, should be available. 
If there is so great a difference between the newer and older 
tvpes of draft gear the fact should be given the widest pub- 
licity in order that the railways may protect themselves against 
the ever increasing expense to which they are subjected. So 
great is the importance of this subject that we propose to offer 
a prize of $100 for the best article received in this office on or 
before May 15, 1914, on the draft gear problem. The subject 
may be discussed from any viewpoint, depending upon the ex- 
perience and observations of the author; but the judges will base 
their decision on facts and evidence to show what types of draft 
gears are giving the best results. Articles not awarded the prize 
but accepted for publication will be paid for at our regular space 
rates. 


lt is seldom that an anthracite burning 


Lehigh : i 
locomotive presents as pleasing an appear- 
Valley š i 
ance as the Pacific type engines recently de- 
Locomotive 


signed and built by the Lehigh Valley, 
which are illustrated and described in this issue. As will be 
seen by reference to the speed chart, these engines are cap- 
able of a rather remarkable performance and are now daily 
doing the work which formerly required two locomotives that, 
together, had a tractive effort fully 50 per cent greater than 
the new design. In keeping with the latest practice in respect 
to superheater locomotives, the factor of adhesion has been 
made rather low; in other words, the locomotives would ap- 
pear to be over cylindered if judged by previous standards. 
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When, however, it is remembered that a superheater locomotive 
should work at a cut-off in the neighborhood of 30 per cent 
for the most efficient steam consumption at high speeds, the 
explanation of the ratio is clear. The designer of these loco- 
motives has striven for a valve design and setting which will 
give an even turning movement at the crank pin and thus an 
even drawbar pull. How well he has accomplished this result 
is shown by one of the curves in the article which indicates that 
the turning movement varies but slightly for a full stroke, the 
power of both cylinders being considered. Similar curves from 
some other locomotives of the same size which have not been 
given the same study, show a surprising variation. 


An article by Joseph T. Ripley in the 
. February 13 issue of the Railway Age 
Mountain G " : ` 
azette gives a brief summary of a study 
Grades made to determine the advantages, if 
any, of electrifying the 23-mile section of the Santa Fe be- 
tween Trinidad, Col., and Raton, N. M. The Raton Mountain 
is about seven miles from Raton and 16 miles from Trinidad. 
The grades on this section are 314 per cent opposed to west- 
bound traffic from Trinidad to the summit and 3.32 per cent 
opposed to eastbound trafic. The maximum curvature is 10 
deg. and it is estimated that about 50 per cent of the line is 
on curves. Of all the lines owned by the Santa Fe, this sec- 
tion seems to be the most susceptible to electrification with 
resultant economy and hence it was selected for this study. 
A careful analysis was made oí the tonnage handled over the 
mountain, both daily, monthly and yearly. The average num- 
ber of freight trains per day was assumed to be twelve, six 
in each direction, and there were eight passenger trains, four 
in each direction. The yearly tonnage was found to be 2,- 
20,000 tons westbound and 1,915,000 tons eastbound. 

In preparing the estimates, four sources of power supply 
were considered and four different electrical systems were 
studied and cost estimates were prepared for each with each 
of the different sources of power. These electrical systems 
consisted of direct current at 1,200 volts, direct current at 
2,400 volts, single phase current at 11,000 volts and three phase 
current at 6,600 volts. In deciding the requisite power station 
capacity for each, the assumption was made that, at the time 
of congestion, it might be necessary to move simultaneously 
up grade at speeds of 12 and 15 miles an hour, respectively, 
two freight trains of 1,639 tons each and two passenger trains 
of 600 tons each. This led to the conclusion that in each of 
the four electrical systems a station containing four 3,000 k.w. 
units would be of ample capacity. | 

In arriving at the most economical size oÍ electric locomo- 
tives to be used, time space diagrams were plotted for each 
of seven rated locomotive tonnage capacities, ranging from 
300 to 600 tons conclusively, these diagrams being made on 
the basis of the average train tonnage during the month of 
May, 1912. It was finally concluded that thirteen 115 ton 
electric locomotives would handle the traffic to the best ad- 
vantage with the minimum outlay of capital. Careful esti- 
mates, based on statistics available, were made of the expense 
for enginemen's wages and the cost of electric locomotive 
maintenance and repairs. In the latter case 4.06 cents, 4.85 
cents and 5 cents per locomotive mile were assumed for a 
direct current, single phase and three phase system, respect- 
ively. Proper depreciation charges were also carefully fixed 
and other items of expense were conservatively estimated in 
accordance with available records of electrified trunk lines. 
It was finally ascertained that the use of a single phase sys- 
tem obtaining power from a plant constructed and operated 
by the railway and using coke oven gas as fuel, gave the 
highest return on the necessary capital invested. With this 
combination it was found that it would require nearly $2,- 
000,000 increase in capital charge after the cost of the steam 
locomotives, that would be replaced, had been subtracted. 
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The total annual operating expenses of the electric locomo- 
tives were found to be $124,445 against $244,398 for steam. The 
fixed charges, exclusive of interest, for the electric service 
were $127,373 and for the steam service $20,370. This gave 
a total of operating expenses and fixed charges, exclusive of 
interest, for the electric, $251,818, and for the steam, $264,768, 
a difference in favor of the electric of $12,950. Since the plant 
was figured on the basis of the sale of electric power to a 
nearby manufacturing plant, which would bring in an income 
ot $50,000 a year, this gave the total difference in favor of the 
electric service of $62,950 a year or 3.18 per cent return on the 
increased capital charge. 

The study as a whole indicated that it would show a profit 
of any kind only in connection with a power plant constructed 
and operated by the railroad company. For the type of 
plant assumed above, using coke oven gas as fuel, it was found 
that the direct current at 1,200 volts would give a return of 
114 per cent annually on the capital, direct current at 2,400 
volts would return 2.35 per cent, single phase 3.18 per cent 
and three phase 1.44 per cent. If coal was used as fuel for 
the same power plant, direct current at 1,200 volts would 
return .32 per cent, at 2,400 volts, 99 per cent, single phase would 
return 1.63 per cent, while the three phase would show a 
deficit of over $2,000 a year. If power was purchased from 
outside sources deficits ranging from nearly $4,000 to over 
$62,000 a year were shown. In this connection it should 
be understood that the power plant would be located in a 
region where coal is cheap. The opportunity for using water 
power was considered, but did not prove feasible. 


It is probable that Mr. Vaughan expressed 


ivan: 
eg vane the sentiments of every one who has had 
Brake an opportunity of carefully reading the 
Tests report of the tests of brake performance 


on passenger trains made by the Pennsylvania Railroad in 
1913, when in discussing Mr. Dudley’s paper before the recent 
mecting of the American Society of Mechanical Engineers, he 
said. “I feel that the United States ought to be proud of hav- 
ing a railroad company in its domain with energy enough and 
interest enough in the subject of brakes to devote time and 
money to such an extent as was necessary to carry out a series 
of tests of this kind, and also proud of the fact that any rail- 
road company is equipped with a sufficient corps of trained men 
to take the observations required in the investigation reported 
in this paper. I think it is a magnificent testimonial to the 
scientific side of the operation of American railways and a 
credit to the whole country that the presentation of a paper 
like this should be at all possible.” "This, of course, is not the 
first time that the railroads of the country have been indebted 
to the Pennsylvania for thorough investigations of this kind. 
As has been stated in these columns before, the broad minded 
policy of the management in respect to the activity of the mo- 
tive power department and the facilities possessed for making 
complete engineering investigations, places the Pennsylvania in 
an enviable position among the railroads of this country. It 
is probable that, unless the government organizes a bureau of 
railroads, similar to that it now has for mines. we will have 
to continue to look to the Pennsylvania for accurate engineer- 
ing information on the operation of the latest important de- 
velopments of broad scope on both locomotives and cars. 

In fairness to those of our readers who may not be particu- 
larly interested in this subject, it has secmed advisable to de- 
vote only sufficient space in this issue to give a general outline 
of the character of the tests, the equipment used and the rc- 
sults obtained. Those who are interested in the details of the 
test can obtain copies of Mr. Dudley's paper or of the complete 
report from the Westinghouse Air Brake Company. 

In the discussion of the paper T. J. Kelley, consulting air 
brake engineer of the New York Central Lines, pointed out 
that the percentage of braking power, if employed within 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 113 


reasonable limits, is not necessarily in itself the cause of wheel 
sliding, especially with the ordinary design of truck and brake 
rigging. It is frequently due to the uneven distribution of the 
forces over the different wheels of the truck, and particularly 
of the different cars of the train. He points out that while the 
clasp brake gear will not dispense with the shock it will go a 
long way toward keeping the wheels in the truck about in 
their normal position with relation to other parts so that what- 
ever spring action is available will tend to keep the wheel 
where it belongs and the rail adhesion uniform. Furthermore, 
he believes that the clasp brake will go a long way toward 
giving freedom from hot boxes because, with the modern per- 
centage of braking power, with all the pressure on one side of 
the wheel, it brings a considerable thrust on the journal, which 
is often productive of heated bearings. 

Mr. Vaughan in his discussion commented on the marvelous 
ingenuity of the whole apparatus in connection with the U. €. 
equipment, but suggested that it might be possible to design 
an electro-pneumatic brake which would be much simpler, pro- 
vided it was not required that it should be interchangeable with 
the present equipment. He believed that it would not be a 
serious matter to carry two sets of brakes on the trains dur- 
ing the transition period, and pointed out the fact that in 
Europe cars which carry four sets of brakes are frequent. He 
asked where the railroads would be able to get men at 25 cents 
an hour who would be able to tell what was wrong with such a 
complicated equipment as that shown in the paper. He was 
frank in saying that, as a railroad man, he was afraid of this 
new equipment. While it is a beautiful piece of apparatus, if we 
could get a simple electric control (and it does not seem that 
the difficulties are insurmountable) and thus obtain a simple, 
cheap brake that the repair men can understand, on which they 
can locate the trouble and know what they are doing, it would 
be very much better than the equipment shown. Mr. Turner, 
chief engineer of the Westinghouse Air Brake Company, agreed 
with Mr. Vaughan in regard to having as simple an apparatus 
as possible, but stated that if it is desired to do the things 
which are necessary to control the trains today, particularly 
during the transition period, it is essential to have substantially 
the apparatus shown. He believes that the two or three brake 
equipments which would have to be carried according to Mr. 
Vaughan's idea, would be as complex as the U. C. equipment. 

Some tests recently made on the New York, Westchester & 
Boston to determine the efficiency of the clasp brake rigging 
were quoted by R. R. Potter of that road. The electrically 
operated cars of this line weigh about 120.000 1b., and in mak- 
ing the tests motor trucks having clasp brakes were put under 
both ends of the car. From 35 miles an hour the deceleration 
in an emergency application was found to be 4 miles per hour 
per second with the clasp brake, while with the simple brake it 
was 3.3 miles per hour per second. At 50 miles an hour the clasp 
brake gave a deceleration of 3.55 miles per hour per second, 
while with the standard brake it was 3 miles per hour per sec- 
ond. The length of stop with the clasp brake at 50 miles an 
hour was 585 ft, while with the simple or standard brake it 
was 690 ft. This was the average length for about 40 stops. 

S. G. Thomson, superintendent of motive power, Philadel- 
phia & Reading, reported excellent service with the clasp brake 
on both six-wheel and four-wheel trucks on passenger coaches. 
He suggested that we get along for a few years without the 
electric brake by extending the use of the clasp brake. 

Mr. Sargent suggested that the trouble which had followed 
the use of flanged brake shoes in connection with increased 
wheel sliding on some roads, was probably due to the fact that 
the brake rigging was not suitable for use with this type of 
shoe. The tests clearly indicate what the flanged shoe will do. 

As an illustration of the difference in the requirements that 
brakes have to meet, Mr. Turner pointed out that in the vear 
1890 train weights seldom exceeded 280 tons which, with a 
speed of 60 miles an hour gave an energy to be dissipated of 
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about 33,000 foot-tons. Brakes used at that time stopped these 
trains in about 1,000 ít. In the year 1913 the train weight was 
920 tons, and at the same speed the energy to be dissipated 
was 110,000 foot-tons, almost four times as large as that of the 
train in 1890. With a brake on this train of the same class as 
that used in the first one, the stopping distance would be 1,760 
ft. The collision energy of this train as it passes the point 
where the first train stopped would still be 48.000 foot-tons, 
one and one-half times what the first mentioned train had be- 
fore the brake was applied. The 920-ton train with the new 
brake apparatus can be stopped when running at a spced of 60 
miles an hour in 860 ít. at which point, with the old brake, it 
would still be running 43 miles an hour. Mr. Turner further 
stated that while the illustrations no doubt impressed the un- 
initiated with their complexity and comparative size, when it is 
realized that the net result as measured by control requirements 
and stopping distance is but slightly greater in effectiveness 
than the old brake, it must be admitted that these things must 
be accepted on the ground that nothing less will suffice if 
reasonable capacity of track and rolling stock is to be had and 
general advance in transportation and safety are to keep pace. 


NEW BOOKS 


Master Car & Locomotive Painters’ Proceedings, 1913 Convention. Bound 
in paper, 132 pages. Size 6 in. x 9 in. Published by the Association, 
Alfred P. Dane, secretary, Reading, Mass. 


The forty-fourth annual convention of the Master Car and Loco- 
motive Painters’ Association was held in Ottawa, Ont., Sep- 
tember 9 to 12, inclusive. The proceedings contain the report 
of the test committee, which was of particular importance and 
interest, as well as papers giving the latest information on 
the finishing of steel passenger train equipment; safety in the 
paint department; rough inhibitive paint; protection of steel 
freight equipment, and economy in locomotive painting. The 
last mentioned includes a discussion of the present practice in 
locomotive painting. 


Machinery's Handbook, Bound in flexible leather. 4% in. by 7 im. 
1370 pages. Illustrated. Published by the Industrial Press, New York. 
Price $5. 

This is a thoroughly complete reference book on machine de- 

sign and shop practice intended for the mechanical engineer, 

draftsman, tool maker and machinist. While it is based largely 
on the data sheets issued by Machinery and the articles published 
in that magazine, much additional matter has been included by 
the compilers, Erik Obert and Franklin G. Jones. It would be 
impossible, in a review of this kind, to begin to convey an ade- 
quate idea of the amount of material contained in this book 
and it will suffice to say that it is complete so far as machine 
design and shop practice are concerned. Great pains have been 
taken to obtain a convenient arrangement of tables, data and 
text, and the plan of illustrating the use of formulas by ex- 
amples, which are worked out, has been generally followed. 

It is believed to contain the best and most condensed treatises 

on gearing and springs that exist and the sections on heat treat- 

ment of steel, properties of material, motor power of machine 
tools, and screw threads are excellent. The compilers have not 

overlooked what is probably the most important feature of a 

book of this kind, a complete and coptous index. 


Handbook for Machine Designers and Draftsmen. By Frederick A. Hal- 
sey, B.M.E., editor emeritus of the American Machinist. 483 pages. 
814 in. by 11 in. Bound in cloth. Illustrated. Published by the 
McGraw-Hill Book Company, Inc., 239 West 39th street, New York. 
Price $5. 

Mr. Halsey states in the preface that the manner in which con- 

tributions to technical journals of permanent value and use- 

fulness form a procession to the limbo of forgotten things and 
benefit none but those under whose eyes they happen to fall at 
the date of publication, has always been a source of extreme 
regret to him. In this volume he has made an effort to rescue 
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from the oblivion of the out of print such contributions as are 
of direct use in the design of machinery. The search for ma- 
terial has not been limited to periodicals, but has extended to 
the transactions of many engineering societies wherein infor- 
mation is nearly as effectively buried as in the back numbers 
of periodicals and, furthermore, he has freely called on the 
knowledge of many of his friends. [t needs but a casual exami- 
nation of this book to show the accuracy of the author's con- 
tentions. While most of it has been published before, it 1s not 
until it is collected and classined, as is done here, that the reader 
is fully impressed with the value of the information. It is, of 
course, impossible to give here even a fairly clear idea of the 
material that 1s included, but, when it is stated that there are 
40 different subjects treated, each as a chapter covering from 7 
to 38 large pages, it will be appreciated that the scope is broad. 
These chapters are on subjects of the greatest importance to 
machine designers and cover such matters as springs. gears, 
transmissions, clutches, cams, bearings, bolts, nuts, and screws, 
pipes and pipe joints, balancing, materials, compressed air, me- 
chanics, etc. in addition to a large number of mathematical 
tables, many of which are not given in the ordinary handbook. 


Principles of Industrial Organization. By Dexter S. Kimball, professor of 
machine design and construction, Sibley College, Cornell University. 
268 pages. 6 in. hy 9 in. Bound in cloth. Illustrated. Published 
by McGraw-Ilill Book Company, Inc., 239 West 39th street, New York. 
Price $2.50. 

As Professor Kimball truly points out, industry is the busi- 

ness of the civilized world and the greater part of our prob- 

lem, national, state and home, centers around the great indus- 
trial question. Furthermore, it is being looked on as the great. 
basic feature of our civilization on which we must rest our 
entire well being. With this new evaluation of industry has 
come new and higher ideals regarding service to humanity. It 
Is for these reasons that the ideas embodied in the so-called scien- 
tine management are coming in for such close scrutiny. Changes 
of similar character and as far reaching in their effects have 
been made in our industrial methods in times past with little 
or no comment from any quarter. But today, changes of this 
character cannot be made as formerly on the basis or plea 
of increased production alone. The specter of distribution of 
profits, the bugbear of our industrial system stands constantly 
in the background, and the question that it ever raises— What 
will be the effect of these changes on humanity ?—can no longer 
be ignored. It is not the purpose of this book to exploit any 
form of industrial management or any specific remedy for in- 
dustrial evil, but it is an endeavor to set before young men. 
entering the industrial field the salient facts regarding the most 
important movements with which they are sure to be brought 
in contact and to explain the origin and growth of the important 
features of industrial organization. To the engineer who is 
continually being brought more and more in contact with 
economic problems, these are matters of particular importance. 

While it is for the needs of young engineers primarilv that the 

book has been written, being based on a course of lectures 

given by the writer to the senior class at Sibley College of 

Mechanical Engineering, Cornell University, the practicing engi- 

neer or manager who wishes to know something of the funda- 

mental principles of organization, without regard to some 
specific system of management, will find it also of interest. It 
has been the writer's endeavor to deal as far as possible with 
general principles and no effort has been made to illustrate the 
many kinds of cards and forms used in industrial management. 
The book contains fourteen chapters, the first four being more 
or less historical in their nature, and the fifth covering modern 
industrial tendencies. In other chapters are treated separately 
the forms of industrial ownership, principles of organization, 
planning departments, principles. of cost keeping. depreciation 
of wasting assets, compensation of labor. purchasing, storing 
and inspection. of materials, location, arrangement and con- 
struction of industrial plants, and the theories of management. 
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COMMUNICATIONS 


JIG FOR GRINDING IN ROTARY VALVES ON ET 
EQUIPMENT 


. ' CorBIN, Ky., January 10, 1914. 
To THE Epitor: 


I have read with interest Mr. Bentley's article on jigs for grind- 
ing im rotary valves on page 42 of the January number. In 
my experience with this class of work the absence of the valve 
guide has proved a decided advantage over the older construc- 
tion where a guide stem is used with the rotary valve, inasmuch 
as the valve can be moved over the valve seat with a criss- 
cross motion. I would suggest that the high surface be cut 
down with a scraper and the criss-cross motion tried, Where 
the guide is used the valve travels in the same channel all the 
time and is a source of trouble to repair men unless the sur- 
faces are machine ground or spotted down very closely with a 
scraper. J. ^. JEssosN, 

Air Brake Foreman, Louisville & Nashville. 

[ Mr. Bentley's reply to this criticism is given below.—E vitor. | 
To THE EnpiToR: 

As a result of experimenting with a view to saving time on 
this class of work, I have dropped away from the process of 
working these valves with face plate and scraper. My method 
has given a great deal of satisfaction and is, I believe, fully as 
thorough as the older method. The rotary and valve are faced 
on a lathe, where the lateral is eliminated as far as possible. 
With a wooden block on which a strip of fine emery cloth is 
tached, the surtace is cleared of all tool effects and the valve or 
seat relicved, to some extent, of the effect of the lighter cut which 
is always present near the outer portion of circular facing work. 
This affords a nearly perfect surface and necessitates the use 
of only a fine grade of grinding compound to bring it to a good 
seat. With the finer grade compound I have experienced no 
trouble in the disagreeable occurrence of circular scratching or 
rileing, and the result of using the guide ring is to assist the 
bringing of the heavier bearing to the center of the rotary and 
scat. F. W. BENTLEY, Jr. 


WIRING FOR ELECTRIC HEADLIGHTS 


SACRAMENTO, Cal., January 24, 1914. 
lo THE EDITOR: 


The wiring shown in Fig. 1 of the article on the [nstallation 
and Maintenance of Electric Headlight Equipment, by V. T. 
Kropidlowski, which appeared in the July, 1913, issue of the 
Railway Age Gazette, Mechanical Edition, will not meet the 
requirements when it is desired to cut out both the are and the 
pilot lamp. as in the case of a train in the clear on a siding 
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14 
I lassification Lamp 
Western Pacific Headlight WIring 


Waiting for another train to pass. The reason is that as soon 
as the switch m the cab is removed from clip 3, the arc lamp 
carbon will drop and complete the circuit so that the pilot lamp 
will light immediately without the switch being. thrown Into 
clip 1. In order to be able to cut out both the arc and the pilot 
lamp, it is necessary to run a fourth wire from the pilot lamp 
to the switch, as shown by the accompanying diagram which 
is taken from the Western Pacific standard wiring drawing. As 
the requirement is practically universal that the headlight be 
extinguished or completely covered when a train is in the clear 
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on a siding, 1 would suggest that a wiring diagram that will 
meet the requirements be shown. W. E. JOHNSTON, 
Chief Draftsman, Western Pacific. 
(Mr Kropidlowski's reply to the foregoing letter is given 
below.—Eb1Tor.] 


y Wixona, Minn., February 12, 1914. 
To THE EDITOR: 


Concerning Mr. Johnston's criticism of the mode of wiring; 
When the are lamp is shut off and the carbons come together 
there will be a path established to the circuit of the incandescent 
pilot lamp. It was taken for granted that this would be plain 
to electrical men and for that reason attention was not drawn 
to it at the time. Of course, it is understood that this does 
not provide a solid and permanent contact and the lamp will 
flicker, owing to the poor contact and the jarring of the loco- 
motive. As to enginemen not being able to extinguish the 
headlight entirely when waiting on a siding, before the electric 
headhght was in use they had to get off, climb on the pilot 
beam and cover the face of the lamp with a cover provided 
for the purpose. With the electric equipment the fireman cat 
step out on the running board, raise one of the generator 
brushes and place a small chip of wood between the brush and 
the commutator, which is certainly easier than the old way. 
| believe that the simplifying of the wiring, which is one of 
the biggest factors in reducing troubles and failures, and is 
also effective in trying to locate trouble in the system, more 
than offsets the little inconvenience of one of the enginemen's 
having to step out on the running board when in a siding to 
meet a train. V. T. KROPIDLOWSKI. 
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COLLEGE MEN AND THE RAILROADS 


u R-—— —-, Pa., January 3, 1914. 
lo THE Epitor: 


| have read with mingled pleasure and regret, the several 
articles appearing in recent issues of your publication, under 
the heading, “College Men and the Railroads,” and, as I believe 
that much of the discussion and some of the conclusions are not 
justified, and that, in the main, injustice is done the unfortunate 
“er Hege man,” I feel in duty bound to assist in the removal of 
prejudice, against him, which prejudice, however, I am cont- 
dent, will have disappeared entirely within the next score of 
years. 

What is a “college man"? Is he constructed of a different 
clay, or was his life up to the age of 1&8 years materially dif- 
ferent from that of others? At college he associated with sev- 
eral hundred young men of approximately his own age, during 
a portion of each of four consecutive years. During this time 
he certainly got some good bumps from his fellows. He must 
have done a large amount of work requiring mental effort, thus 
developing his mental capacity, cither memory or reasoning 
powers or both, and in some courses he must have had a varied 
and valuable, though brief, shop and mechanical laboratory ex- 
perience imm connection with the class room work. Can he then 
leave college so utterly worthless as some men who have not 
attended college would have every one believe? 

I think that the average college trained man is handicapped 
by his experience at college, not because he thinks he has learned 
it all or considers himself superior, but quite on the contrary, 
because he has been thoroughly impressed with the fact that all 
he knows or ever can know, is but an infinitesimal part of what 
there is to learn. 

His brother who ran a nut tapping machine for a year, turned 
up bolts another year, ran a planer or shaper, possibly helped 
put up cab fittings, a steam chest or two, and if especially 
favored, helped lay out a few sets of shoes and wedges during 
the final two years of his shop apprenticeship, has, because of 
his narrow horizon, frequently developed a most thoroughly 
exaggerated ego; he has confidence in himself to the ends of 
his small earth and momentarily is of more value than the col- 
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lege man. The swelled heads unfortunately are not all on the 
shoulders of the men from the universities. 

I believe the causes for failure of college men, not applicable 
to non-college men, are, in order of their importance: (1) The 
narrow, distorted, egotistical old-time managers who are fast 
disappearing. (2) The lack of force on the part of the college 
man, due to his thorough knowledge that he knows so little. 
(3) The "molly-coddling" some young men receive before and 
while at college. 

Let us stop making a distinction between so-called college and 
non-college men. That an individual has undergone the train- 
ing required in higher educational institutions does not insure 
that he is better equipped to fight life's battles in general or in 
particular than is his brother who may not have had such ad- 
vantages, but who may have inherited a brain of greater capac- 
ity, or who has accomplished greater development by study out- 
side school walls. 

Special apprentice courses should be open to non-college, as 
well as college, men. I prefer an educated jack ass to an un- 
educated one and believe that the "wonder" who never saw the 
inside of a school house would have been a greater wonder if 
he had. W. 

Cuicaco, Ill., October 21, 1913. 
To THE EDITOR: 

The article appearing in the October issue, signed I. I. W., puts 
the cart before the horse. Instead of "why don't the railroads 
hold the college man?" the question should be “why doesn't the 
college man stay with the railroads?” 

The best of the college men who enter the railroad service do 
stay and those who enter the service and leave in the earlier 
stage of the fight, leave for several reasons: 

First, many of the special apprentices have contracted debts 
in order to get through college and even after they have begun 
their apprenticeships, often quit and go in search of work which 
will be more remunerative, at least for the time being, in order 
that they may make sufficient money to liquidate their bills. 

Second, the average college man is unwilling to start at the 
bottom and work up. He thinks that immediately after serving 
his apprenticeship an official positon should be given him. The 
railroads are not in the habit these days of entrusting the man- 
agement of their shops or roundhouses to men without con- 
siderable practical experience, together with a distinct showing 
for leadership or evidence of executive ability. These qualifica- 
tions are not alwavs possessed by college graduates. 

Third, the college graduates are not satisfied with what they 
deem the low rate paid by railroads for special apprentices, 
thought, in fact, it is what the railroads think spectal apprentices 
are worth. Very few railroads are able or willing to pay a man 
more than he is worth for any length of time. The complaint of 
the college man that the railroads do not give the special appren- 
tice a chance, is a cry of the weak and undeserving. We generally 
tind out that where an ordinary journeyman apprentice makes 
a complaint that he is not being given a show, he is not entitled 
to much of a show, that there is something in his make-up which 
tends to prevent the shop authorities from especially exerting 
themselves in his behalf. If he is a bright, active, aggressive ap- 
prentice, he does not make this cry. He goes ahead and attends 
to his work and the opportunities will come to him. The great 
trouble is with the colleges, as none of our universities and 
colleges ever take the pains to study the student's make-up, or 
ever go to the trouble of ascertaining his fitness for the course 
he is studving. Often he goes into it because somebody, a friend, 
or sometimes a relative, has suggested it to him. Consequently 
we have hundreds of graduates from our technical schools in 
mechanical engineering, who really have no talent or love for 
engincering work. These men will never be satisfied, regardless 
of the work or position given them. The majority of our schools 
spend too much energy getting students, and none decrease their 
enrollment bv advising young men to discontinue the course they 
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have selected. I am not ready to believe that all the other special 
apprentices who go into commercial fields make such a howling 
success. It is true that the commercial field requires men who are 
technically educated, to a greater extent than do railroads. With 
the exception of the mechanical engineer, engineer of tests and 
chemist, there is no absolute necessity for the other officials in 
the mechanical department to be college men. [n fact, one of the 
largest and most prosperous western roads has not a single 
master mechanic who has had a college education. 

The college man is usually unwilling to begin at the bottom, 
although he is perfectly willing to do any special work and glad 
to work in the test department, but the special apprentice who 
serves most of his time in the drafting room and with the en- 
gineer of tests, will be up against it if placed in charge of a large 
roundhouse. At the same timc he is unwilling to go into a round- 
house and work as a journeyman and fannharize himself with 
the needs and requirements of such a place. In fact, the writer 
knows of an instance of a special apprentice who was graduated 
from one of the large eastern colleges, who, in conversation with 
another special apprentice that had completed his apprenticeship 
and was climbing up the ladder, remarked that he only had two 
months before his apprenticeship would be completed and would 
be awfully glad of the time when he could get out of wearing 
overalls and doing dirty work. Now this young man had an 
idea that as soon as he completed his apprenticeship a master 
mechanicship awaited him. The road on which this young man 
was serving his time was giving him every opportunity to acquire 
the practical work and to show what stuff was in him. 

Very few foremanships, these days, are made tnrough pull, and 
even if made that way, the man must have some merit in order to 
hold the job. I am sure wherever a special apprentice will show 
that he has merit he will have just as good chances of promotion 
from the ranks as the ordinary journeyman apprentice. The 
writer does not know of a single instance where a man has been 
promoted from the ranks to a master mechanic's position at one 
jump and succeeded. Gang, back shop and roundhouse foremen 
are absolutely necessary training for the master mechanicship, 
and it is these minor positions which the special apprentices object 
to filling. 

It is unnatural and unreasonable to ask the railroads to provide 
separate machines and special instructors for the few special 
apprentices. The expense would be prohibitive and the results 
fruitless. Such a proposition is in keeping with the average 
college graduate. He expects things to be done solely for his 
own good, and thinks that he is better than others and should 
receive special treatment. Such a scheme would produce a most 
undesirable caste. To be a successful foreman or official in any 
department the man must be a mixer, he must know the men in 
the ranks, their methods, their ways, their shop language. He 
must know how to do the work himself. This is the reason why 
the machinist who served his regular apprenticeship generally 
makes the best foreman. The college man under similar condi- 
tions with the advantages of a technical education, and his reason- 
ing faculties more largely developed, should on paper make the best 
official, but we do not find this the case in actual practice. There 
are no men or set of men who need a pull more than the college 
man and there is no one so pitifully helpless as the college man 
in a modern shop. There is not a single school in the country 
that can graduate a master mechanic, fit him for the job, ready 
to go on duty the day he receives his diploma. West Point and 
Annapolis are the two schools in this country which graduate 
the officer. But look what they must pass through during the 
four years. No man requiring the attention of a surgeon will 
trust his case in the hands of an M. D. who graduated one hour 
ago. Nor will he entrust his legal affairs to one just admitted 
to the bar. These young M. D.’s and B. L.’s must serve an 
apprenticeship in a hospital or law office of older heads. We are 
glad to get college men, but we are unwilling to nurse them any 
more than the sixteen-year-old boy with only a sixth grade 
common school education. AN Orp CoLLeGE Man. 
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LEHIGH VALLEY PACIFIC TYPE LOCOMOTIVE 


Anthracite Burning Passenger Engines for Heavy 
Grade Work; Valve Setting Given Close Study 


The Lehigh Valley recently designed a heavy Pacific type 
superheater locomotive and has placed six of them in pas- 
senger service on the division between Easton, Pa., and Sayre, 
Pa., a distance of 194 miles. The maximum grade on this 
division is between Mauch Chunk and Wilkes-Barre, Pa., 
over the Wilkes-Barre mountain. The grade between Mauch 
Chunk and Glen Summit (the top of the mountain) ts 33.7 
miles long. and has a maximum risc of 67 ft. to the mile, west- 
bound. The grade between Wilkes-Barre and Glen Summit 


der to obtain the maximum tractive effort at high speeds per 
pound total weight of locomotive. On account of the low 
factor of adhesion it was necessary to design the valve gear 
to obtain a rotative effort as nearly constant as possible, 
thereby keeping the factor of adhesion very close to the 
theoretical, How well this has been accomplished is illus- 
trated by the torsional diagram combining both cylinders 
when developing 2,100 indicated horsepower with a cut-off of 
66 per cent at 148 revolutions per minute. It will be seen 
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inches Travel of Crank Pin. 
Turning Effort at the Crank Pin for a Full Stroke; The Effect of Both Cylinders is Considered 


is 19.6 miles long with a maximum of 957 ft. to the mile east- 
bound. A profile of this section is shown in one of the 
illustrations. 

These locomotives were designed to haul, unassisted, pas- 
senger trains weighing 550 tons westbound, and trains of 360 
tons eastbound, over this division. Heretofore it has been 
necessary to double head trains of these weights over this 
portion of the road, using a Pacific type locomotive having a 
total weight of 241,300 Ib. and a tractive effort of 31,600 Ib., 
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that the turning effort is practically uniform for the full 
revolution. 

Piston valves 14 in. in diameter are driven by Walschaert 
valve gear. The valves have a travel of 6 in., a steam lap 
of 1% in., an exhaust clearance of % in. and a lead of 5/16 in. 
The large amount of lap is apparently responsible for the 
even turning movement. 

A screw reverse gear is applied, and on account of the ex- 
treme width of the firebox it will be noted that it was neces- 
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Passenger Locomotive for Service on Heavy Grades on the Lehlgh Valley 


and a ten-whecl helping locomotive having a total weight of 
199,500 lb. and a tractive effort of 31,400 Ib. 

The new Pacific type has a total weight of 262,000 lb. and 
a tractive effort of 41,500 1b., the factor of adhesion being 
3.89. The total evaporative heating suríace is 3,744 sq. ft. and, 
making the usual allowance for the superheater, the total 
equivalent heating surface is 4,962 sq. ft. This gives 8.35 Ib. 
theoretical tractive effort per pound of equivalent heating 
surface. 

Special attention was given to the details of design, in or- 
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sary to insert a universal joint in the reach rod ju$t ahead of 
the bearing at the front end of the firebox. 

One of the interesting features of the valve gear is the 
valve stem crosshead, which is of the self-centering type and 
is so constructed that the pin is provided with a nut. This 
is unusual in this type of crosshead, and permits the pin to 
be removed without taking down the crosshead. This detail 
is shown in one of the illustrations. 

The side rods are of the semi-I section having a flange 
134 in. in width and 13% in. in depth at the center of the rod, 
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v uile the web is 74 in. thick and 3% in. deep for the back 
connection and the same thickness and a varying depth for 
“the front rod. The back rod is of uniform section for its 
length while the rod connecting the main with the front driver 
is 8 in. in total depth at the beginning of the flanged section 
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Valve Stem Crosshead of the Lehigh Valley 4-6.2 Type 
Locomotive 


and 6 in. at the front end. The rods are 4/4 in. in width at 
the pin. 

The tender cistern construction was fully illustrated on 
page 72 of the February issue of this journal. It follows a 
new departure which requires the top and bottom sheets of 
the cistern to be flanged and riveted to the side and end 
sheets, thus eliminating the angle iron connection and all 
rivet holes through the bottom of the cistern. This con- 
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hem, Pa., and Wilkes-Barre, Pa. This is an all steel parlor 
car train consisting of eight cars, weighing 603 tons behind 
the tender, exclusive of baggage and passengers. 
Following is the general data and proportions of these 
locomotives: 
General Data 


Gage so svedese te bu aquy ROT VP uA d OU ain T rasa dado med 4 ft. 8% in. 
DOFVICÉ vase ay aie I X ERRAT rs a ao e A E E Passenger 
PS ce exe EE dan tug aus Ql, vi E Anthracite 
Aractive effort. sr aee Sade Paz uqa RUN d ire ac ur eem eii edd rs 41,597 lb. 
Weight in working order... 262,160 Ib. 
Weight OM: drivers ovs o oven 4A oo ETE TER CIE VLA RO CER 161.940 lb. 
Weight on leading truck....................................... 49,420 1b. 
Weight on trailing truck...................................... 50,800 1b. 
Weight of engine and tender in working order.................. 404,860 1b. 
Wheel base, driving. .....-.ccscccccccccccraseccccccceceucoecs 13 ft. 8 in. 
Wheel base, engine and tender............................... 76 ft. 43 in. 
Ratios, 
Weight on drivers — tractive effort................................ 3.89 
Total weight — tractive effort......cccccccnecevscccsesctoarseuces 6.30 
Tractive effort X diam. drivers — equivalent heating suríace*....... 642.00 
Total equivalent heating surface — grate _arca..................... 56.80 
Firebox heating surface + total saturated heating surface, per cent.. 6.00 
Weight on drivers — total equivalent canos Te esso eas 32.60 
Total weight — total equivalent heating surface*................ ss 52.80 
Volume both cylinders, cu. ft... 15.90 
Total equivalent heating surface* — vol. cylinders................. 310.00 
Grate area — vol. cylinders....... ccc cece cece ccc cccccvcnccccccees 5.50 
Cylinders, 

LEN o soe ease Vae NL Oe Baa EN VA quU Re ka Quq aye aa E Simple 
Diameter and stroke....................... EEN 25 in. x 28 in. 
Valves 
Le BEE Piston 
Diameter os ark daa dicen ew RC PUE ARR NORD d aco Ee 14 in 
Greatest travel ta A E ele v Scd ..... 6in. 
Steam Tap. iod ous aot ci nee eee es WRAP x Re Pa ad a 1% in. 
Exhaust clearance Ve &iice sc ae oo OR 00509 go Tx TRE NOR D aC 14 in. 
ad ..... EE —— n —(—————— P m 5/16 in. constant 

Wheels 
Driving, diameter over tireS......... ccc cece cece cect eee eerte 77 in. 
Driving journals, main..................................... 10 in. x 18 in. 
Driving journals, others........ (——————— PE— 10 in. x 12 in. 
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Profile of Lehigh Valley from South Bethlehem to Wilkes-Barre; The Upper Curve is a Speed Chart of the Elght Car Train (603 tons) 
Drawn by One of the New Pacific Type Locomotives 


struction not only reduces the first cost, but also gives a lower 
cost of maintenance. 

That these locomotives are doing all that was expected of 
them is illustrated by the speed chart performance while 
hauling the Black Diamond Express between South Bethle- 


Eneine truck whecls, duameter, leer 36 in. 

Engine truck journalq................. a... mac X Vae 51; in. x 10! ; in. 

Trailing truck wheels, diameter. ..... ccc ccc cece ccc escacsccccccces 51 in. 

Trailing truck journals...................................... 8in.x l4 in. 
Boiler. 

oj rcr Wooten 

Steam Pressure.......................... ETERNA CR REUS VLA ee 215 |b 
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Outside diameter of first ring... .. ce cece eee cece ct ee hn nn 72% in. 
Firebox, length and width.............................. 126% x 10454 in. 
Firebox plates, thickness........................................... = 
Firebox, water space......................... F., 4% in.; S. & B., 3 
Tubes, number and outside diameter............................ 234—2 i v 
Flues, number and outside diameter............................ 32—534 in. 
Tubes lengtlizs us dete x CH oh os oe eee alatis da v en es ea 8 21 ft. 
Heating Surface: TUDES siros eb a won TR TU eS qe ua Rs 3,519 sq. ft. 
Heating surface, firebox...................................... 225 sq. ft. 
Heating surface, total, evaporating............................ 3,744 sq. ft. 
Superheater heating SUFfaCe. i u leere ee sya tone 812 sq. ft. 
Total equivalent heating surface*.............................. 4,962 sq. ft. 
Grate area. coo ole os eie u ew nee S De ROS 87 sq. ft. 
Smoke stack height above rail............ooooooocomooo mo... 14 ft. 65 i in. 
Tender 
Frame RAS eee eens o E 13 in. channel 
Wheels, diameter. v oa occos esr edene AS WO Deed acu ^O eN a hu sa oc MO 36 in. 
Journals, diameter and Ieneth. o... 5/4 in. x 10 in. 
Ster Capacity: A etos eon 7,000 gallons. 
(Coal capacity A On ie ES 12 tons 
* Equivalent heating surface = evaporative heating surface + 14 times 


supcrheater heating surface. 


ADVANTAGES OF LOGARITHMIC CO- 
ORDINATE PAPER 


BY TOWSON PRICE 


Although logarithmic coordinate paper is of comparatively re- 
cent origin and has a comparatively small field of use, there 
are several important advantages which it has over ordinary 
coordinate paper, that are well worth noting. 

There are two grades of logarithmic paper, as sold by Keuffel & 


Draw -Bar- Pull or Tractive Effort. 
eo 


ss eoe 


sena... Sessauesss \e 
...... HH 


Maximum Per Cent of Error, arrd inches. 


........... 

, 
29020295 22". 
ma... .. ... 


Li ee 
LÀ 
CIA IIA 11111177 "sua. 


VoL. 88, Mo. 3 


on the latter variety of paper compared with that of the same 
chart on ordinary coordinate paper. To make a fair comparison, 
assume a 10 in. square of ordinary paper, whose sides are di- 
vided into 100 equal parts. Each division equals .1 in. Assume 
that it is possible to read within .01 in. or .1 of a division. Then 
the accuracy of using the chart, say at 75, is with less than 
1 + 75 = .133 per cent. of error. At 10 the error is less than 
.l + 10 = 1.0 per cent. In other words, the error increases a3 
we approach the origin. 

Consider the corresponding logarithmic paper. At 75, .O1 in. 
equals .357 of a division. The error is less than .357 — 75 = 
476 per cent. At 10, 01 in. equals 00476 of a division. The 
error is less than .0476 — 10 = .476 per cent. In other words, 
there is always a uniform percentage of accuracy for all parts 
of a chart on this kind of paper. This is no small advantage, 
as it makes it possible to condense charts and still obtain the 
required accuracy. 

One oí the most useful purposes of logarithmic paper is the 
representation of formulas, which are curves on ordinary co- 
ordinate paper but straight lines on E d paper. Thus, 
all equilateral hyperbolas in the form xy — c are straight lines 
on this paper. Also steam engine and gas engine curves in the 
form PV^ — C are all straight lines. The application of loga- 
rithmic paper in the analysis of the cylinder performance of 
reciprocating engines is dealt with by J. Paul Clayton in bulletin 
No. 58 oí the Engincering Experiment Station of the University 


Curves Plotted on Ordinary Cross Section Paper 


Esser, one on which the divisions of the 10 in. square are from 1 
to 10, corresponding to the lower scale divisions of an ordinary 
10 in. slide rule. The other is on translucent paper, suitable for 
blue printing, and is divided into four 5 in. squares, the divisions 
corresponding to those of the upper scale of an ordinary 10 in. 
slide rule. 

Let us consider the relative accuracy of making use of a chart 
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of Illinois. This bulletin shows how to transfer indicator 


diagrams to logarithmic paper, determine cylinder clearance and 
leakage, and find the value of n in PV^ = C. These are only 
a few of the uses of this paper. All expressions of the form 
y = x' ex = y”, etc, are straight lines on logarithmic paper. 


L. R. Pomeroy has made frequent use of logarithmic paper in 
constructing many of the charts which have appeared in the 
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Railway Age Gazette, Mechanical Edition, as far example on 
page 436, of the August, 1913, issue. 

Suppose that we wish to prepare a chart for quickly finding 
the approximate horsepower a locomotive is developing for 
the known draw bar pulls and speeds on a dynamometer test. 

Let HP — horsepower, F — tractive effort or draw bar pull 
in pounds, and V — speed in miles per hour. Then HP — FV 
— 375. A series of horsepower lines on ordinary rectangular 
cross section paper would be a series of hyperbolas, as this 


To make this chart it is only necessary with logarithmic paper 
to plot two points for each of the equations Z = Y” and 
U = 4Y*. Thus, draw a straight line through the points .2, .02 
and .4, .08 for the first and one through the points .3, .009 and 
6, 072 for the second. This chart could be used as it stands, 
or it could be used to prepare a nomogram similar to that on 
page 381 of the August 29, 1913, issue oí the Railway Age Gazette. 
If a chart to represent these equations were made on ordinary 
cross section paper, a series of points would have to be found 
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Chart Illustrating the Uses of Logarithmic Paper 


equation is of the form xy = c, x = F, y = V, and c = 3/5HP. 
It would be a laborious task to construct a large number of 
these; also they would not be very accurate unless a considerable 
number of points were plotted for each. On logarithmic paper, 
on the contrary, these horsepower lines are all straight and 
parallel io each other, making angles of 45 deg. with the axes. 
This makes it necessary to find only one point for each line to 
make the chart as shown. 


for each of the equations and curves drawn through these points, 
as shown. 

Mr. Pomeroy's tractive effort chart, in the Railway Age 
Gazette, Mechanical Edition, August, 1913, page 436, is a com- 
bination of graphical division and multiplication, for which pur- 
pose Jogarithmic paper is ideal. Another advantage of this paper 
is the ease with which the lines may be continued, as indicated 


on the chart. 
Digitized ty GOOLE 
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REINFORCED CONCRETE COALING 
STATION 


Reinforced concrete has a number of advantages as a ma- 
terial for locomotive coaling stations. This is especially true 
where the mechanical type of station is selected and the ground 
area occupied is comparatively small. A large number of recent 
stations of this kind, that have been erected at various points 
throughout the country, have been built of this material and so 
far have seemed to develop very few disadvantages. 

Among the recent reinforced concrete coaling stations which 
can be taken as a good example of the latest design and con- 
struction, is one erected for the Indiana Harbor Belt Rail- 
way at Blue Island, Ill. This station, while not as large as some 
others, is about the average size for an ordinary terminal where 
two coaling tracks are sufficient. 

It has a storage capacity of 500 tons in the pocket and an 
elevating capacity of 75 tons an hour. The station is entirely 
automatic as regards the elevation of the coal to the pocket 
and is electrically driven. As will be seen in the illustrations, 
the coal is received on a center track passing beneath the pocket 
and is discharged to a hopper under the track. The hopper is 
30 ft. in length and is designed with a slope of 40 deg. It leads 


Reinforced Concrete Coaling Station at Blue Island, Ill. 


to a measuring feeder and is entirely self-clearing. The feeder 
is automatic in its operation and is actuated by the ascent and 
descent of the Holmen type elevating bucket which passes up a 
shaft through the pocket. 

The pocket 1s supported on eight reinforced concrete columns, 
the center supports being 18 in. by 24 in. in section and the end 
columns 14 in. by 24 in. in section. The pocket is 45 ft. 8 in. 


high over all and is 33 ft. in length by 28 ft. wide. All the con- 
crete used is mixed in the proportion of 1-2-4, and the re- 
inforcing rods are of the corrugated section. The bucket tower 
and the canopy over the pocket are of structural steel and the 
operator’s hoist house on the ground level is of the same ma- 
terial. The outside covering of these structures is of rust- 
resisting galvanized American ingot iron. 

The single elevating bucket is arranged with a 6-in. roller on 
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Section Showing Arrangement and Location of Hoisting Apparatus 


the apron, which travels on a continuous steel guide from the 
bottom of the pit to the bucket discharge point. "This positively 
assures the closing of the bucket at all times in its travel, ex- 
cept when discharging coal at the top. It is carried by a %-in. 
special hoisting cable which passes over a 40-in. diameter sheave 
at the top and continues downward around the drum of the elec- 
tric hoist and then to the counterweight which balances the load. 
The hoist is equipped. with Falk patented herringbone steel 
gears and is direct connected to a 22 horse power, crane type, 
electric motor. This motor is equipped with a solenoid brake 
mounted on one end of the motor shaft to prevent the dropping 
of the bucket in case the current is cut off. An automatic 
bucket hoist control with treadle switches permits the automatic 
operation of the elevating process without any attention from the 
operator. This station is equipped with four sets of improved 
rack and pinion undercut gates which are manually operated 
and do not depend on counterweights for closing. The flow of 
coal is cut off from underneath and the aprons are made of 
3/16 in. and 14 in. steel plate, properly reinforced with angles 
and equipped with hoods to deflect the coal directly to the 
tender. 

This station was designed and erected by the Roberts & 
Schaefer Co., Chicago, Ill. 


STRENGTH OF LOCOMOTIVE BOILERS 


Discussion of the Features to Be Considered 


in Filling Out Reports 
BY WM. N. 


The strength of locomotive boilers has been given much study, 
more particularly during the past few years, largely because 
of the act of Congress, approved February 11, 1911, and the 
formation of different state boiler commissions. | 

The filing in of the specification cards has meant consider- 
able labor, especially where a road has many different classes 
of locomotives. In such cases, the various boilers must be 
stripped and measurements taken as a preliminary to making 
the various calculations. 

The writer has prepared a number of simple formulas based 
on well established and authorized rules, which can be used in 
determining the different stresses, as called for on the forms 
required by the Interstate Commerce Commission and the vari- 
ous State boiler commissions. These forms are identical in many 
respects. 

Boiler form No. 4, for the Interstate Commerce Commission, 
requires something more than merely filling out existing 
records, covering such items as the different appurtenances, di- 
mensions and the tensile strength of the shell plates. Careful 
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the rivet hole and the edge of the plate and the shearing of 
the rivet; crushing of the rivet or plate in front of the rivet 
and the shearing of one rivet; rivet shearing out of the plate 
in front of it and the shearing of one rivet. 

The two by which the joints generally fail are the shearing of 
the rivets or the tearing of the plate along the line of rivets. 
The others generally give a higher efficiency. 

The shearing value of rivets in single and double shear, as 
specified in the rules and instructions for the inspection and 
testing of locomotive boilers and their appurtenances, issued by 
the Interstate Commerce Commission, specities a value in double 
shear to be equal to double that of single shear, these values be- 
ing as follows: 


Iron rivets in single shear....................a................ 38,000 Ib. 
Iron rivets in double shear......... cee cc eee ee ee t m ten 76,000 1b. 
Steel rivets in single Sheatr.....oooooooocoorornrrrornnaososo. 44,000 Ib. 
Steel rivets in double shcar.............. tex Sei RT TER EE ES 88,000 Ib. 


The table given below serves to illustrate the value of the 
shearing strength of rivets as used by several large builders 
of boilers, and also as given by different authorities. 


Resistance to Shearing; lb. per sq. in. Relative value Value based on 
AAA A ANA A ——À double to driven or initial f 
Single Shear Double Shear single shear size of rivets Authority. 
p 
Iron Steel fron Steel Iron Stecl 
38,000 —  ...... 76.000 Eu ara 2 dedu Driven Railway Master. Mechanics! Association. 
38,000 44.000 76.000 88,000 2 | MM Proposed Government Rules. Adopted June 2, 1911. 
41,000 47,000 82,000 94,000 2 2 Driven W. C. Unwin. 
bad irs eo Detten NH 2 2 y Thurston, R. H. “Manual of Steam Boilers.” 
50,000 : 2 35- —' Va Weisbach, Julius. ‘theoretical Mechanics." 
ee Econ ad. tao vil 35 —— 5 ad Cambria Steel Company. 
ee 50.000 EE ege Carnegie Steel. Company. 
sacs Note Dope irre ues SE Bureau Veritas (French). 
40,000 49,000 78,000 84,000 1.95 1.71 Driven Master Steam Boiler Makers’ Association, 1905. 
LE don evened UO ada vu 2; t  . 22 ans Engineering Department, Pp. & O, R. R 
ee Note PUN ne eia EIS . "ai British Lloyds. 
40,000 $0,000 eus -— pude Sieg EROR 83a Pencoyd Iron Works. 
40.000 + NEE E Pw Zee ee e National Tube Company. 
40,000 49.000 74.000 84.000 ].85 1.85 Driven The Baldwin Locomotive Werks. 
385,000 42,000 70,000 78,000 1.84 1.86 Driven Board of Boiler Rules of Massachusetts. 
38,000 42.000 70,000 78,000 1.84 1.86 Driven Hartford Steam Boiler Inspection and Insurance Company. 
Murs 48.000 Ue a 72.000 MU 1.75 Driven Maryland Steel Company. 
M Not specificd— Rivets proportioned to thickness of plates. = ...... Board of Supervising Inspectors, U. S. 
ER 46,000 Serer $0,500 Nx 97 —— lamas British Board of Trade. 
M Note Leis M dada vue FEM Driven German Lloyds. 
40,000 ice 75,300 1.85 See Driven Philadelphia Rules. 
P ite re — ML n n 1.75 1.75 Driven American Locomotive Company. 
Sues p jesse Ke de ERE 1.75 ].75 ]nitial Public Service Commission, New York. 
40,700 mec 75.300 | — ...... 1.85 Coe, — Matdd/us Shock (Chief Engineer Naval Academy). 
TR MEN 50.000 — TC UR eg, Ness Kennedy, Alex. B. W. (Test made for British Inst. of Mech. Eng.) + 


Note.—85 per cent. of the tensile strength of the plate. 
* Where experimerts have been made. 


¢ 43.000 Ib. to 68,000 Ib. 


calculations must be made to determine the strength of the 
different parts. The stresses required on this form are: Cal- 
culated efficiency of the weakest longitudinal seam; maximum 
stress in the staybolts at the smallest section; maximum stress 
in the staybolts at the root of the thread; maximum stress in 
the crown bar rivets at the root of the thread, or smallest sec- 
tion, top and bottom; maximum stress in round and rectangular 
braces; maximum stress in the gusset braces; shearing stress in 
the rivets, and the tension on the net section of the plate in the 
longitudinal seam having the lowest efficiency. 


FAILURE OF RIVETED JOINTS 


The first thing to be determined is the strength of the dif- 
ferent seams, both longitudinal and circumferential. It is neces- 
sary to calculate each of the scams. In connection with the 
failure of riveted joints, there are five modes of failure that will 
be considered as follows: Shearing of the rivets; tearing of 
the plate along the line of rivets; tearing of the plate between 
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Table 1 gives the value of rivets in single shear and covers a 
range in shearing strength from 38,000 lb. to 50.000 lb. the 
driven rivet or rivet hole being based on 1/16 in. larger diameter 
than the initial size of the rivet. 

Table 2 gives similar information for rivets in double shear, 
the value being 134 times that of single shear. li it is de- 
sired to base the value equal to two, the figures shown in Table 1 
can be doubled. While, as mentioned above, the Interstate 
Commerce Commissicn allows a value for rivets in double shear 
equal to twice that of single shear, it is the practice of some 
of the state boiler commissions to allow a maximum value of 
134. 

To supply the information called for on boiler form No. 4, the 
first step is to ascertain the efficiency of the seams. The rules 
adopted by the Railway Master Mechanics’ Association in 1895 
cover the five methods of failure for a riveted joint; the first 
two mentioned above, generally give the weakest condition. 
There are cases, however, where the joint may be weaker under 
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either of the other three conditions mentioned, especially in con- 
nection with boilers built a number of years ago, when the 
boiler foreman was the designer as well as the builder. Now 
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that this work 1s generally performed by skilled designers, stand- 
ard practices are followed and standard seams are established. 
It may be necessary, therefore, in many instances to figure at 


TABLE 1—SHEARING VALUE OF RIVETS (DRIVEN SIZE) 


Driven Rivet or 
Rivet Hole 


Single Shear 


Diameter ——-*__-—_, ULTIMATE SHEARING STRENGTH (LB. PER SQ. In.) 
of Rivet. Diameter, Area, —— SS —————-—- —v ——— ——————————————————— 
Inches Inches Sq. In. 38,000 39.000 40,000 41,000 42,000 43,000 44,000 45,000 46,000 47,000 48,000 49,000 50,000 
1/2 9°16 .2485 9,443 9,691 9,940 10,188 10,437 10,685 10,934 11,182 11,431 11,679 11,927 12,175 12,425 
9/16 5 8 .3068 11,658 11,965 12,272 12,578 12,886 13,192 13,499 13,806 14,113 14,420 14,727 15,033 15,340 
5/8 11/16 .3712 14,106 14,477 14,848 15,219 15,590 15,961 16,333 16,704 17.075 17,446 17,817 18,189 18,560 
11/16 3/4 .4418 16,788 17,230 17,672 18,144 18,556 ` 18,998 19,439 19,881 20,323 20,765 21,207 21,649 22,090 
3/4 13/16 .5185 19,703 20,721 20,740 21,258 21,777 22,204 22,814 23,332 23,851 24,369 24,888 25,406 25,925 
13/16 7.8 .6013 22,849 23,451 24,052 24,653 25,255 25,856 26,457 27,058 27,660 28,261 28,862 29,464 30,065 
7/8 15/16 .6903 26,231 26,922 27,612 28,302 28,993 29,683 30,373 31,063 31,754 32,444 33,134 33,825 34,515 
15/16 1 7854 29,845 30,631 31,416 32,202 32,987 33,772 34,558 35,343 36,128 36,914 37,700 38,485 39,270 
1 1 1/16 .8866 33,691 34,577 35,464 36,350 37,237 38,12 39,010 39,897 40,784 41,670 42,556 43,443 44,330 
1 1/16 1 1/8 .9940 37,772 38,766 39,760 40,754 41,748 42,742 43,736 44,730 45,724 46,718 47,712 48,706 49,700 
] 1/8 1 3/16 1.1075 42.085 43,192 44,300 45,407 46,515 47,622 48,730 49,837 50,945 52,052 53,160 54,267 55,375 
1 3/16 1 1/4 1.2272 46,634 47,862 49,088 50,315 51,542 52,770 53,997 55,224 56.451 57,678 58,905 60,133 61,360 
1 1/4 1 5/16 1.3530 51,414 52,767 54,120 55,473 56,826 58,179 59,532 60,885 62,238 63,591 64,944 66,297 67,650 
1 5/16 1 3/8 1.4849 56,426 57,911 59,396 60,881 62,365 63,851 65,336 66,820 68,305 69,790 71,275 72,760 74,245 
1 3/8 1 7/16 1.6230 61,674 63,297 64,920 66,543 68,166 69,789 71,412 73,035 74,658 76,281 77,904 79,527 81,150 
] 7/16 1 1/2 1.7671 67,150 68,917 70,684 72,451 74.218 75,985 77,752 79,519 81,287 83,054 84,821 86.588 88,355 
] 1/2 1 9/16 1.9175 72,865 74,782 76,700 78.617 80,535 82,452 84,370 86,287 88,205 90.122 92,040 93,957 . 95,875 
] 9/16 1 5;8 2.07 39 78.808 80,332 82,956 85,030 87,104 89,173 91,252 93,325 95,399 97,473 99,547 101,621 103,695 
TABLE 2—SHEARING VALUE OF RIVETS (DRIVEN SIZE) 
Driven Rivet or Double Shear = 134 Times Single Shear 
Rivet Hole 
Diameter ——À ULTIMATE SHEARING STRENGTH (LB. PER So. In.) 
of Rivet. Diameter, ` Are, ——————— ———————————— — Ü ——-—-——— —— —-—-- —IƏWNOQ 
Inches Inches Sq. In. 38,000 39.000 40,000 41,000 42,000 43,000 44,000 45,000 46,000 47,000 48,000 49,000 50,000 
1/2 9/16 .2485 16,525 16,937 17,395 17,829 18,265 18,699 19,134 19,588 20,004 20,438 20,872 21,306 21,744 
9/16 5/8 2058 20,401 20,939 21,476 22,011 22,550 23,086 23,623 24,160 24,698 25.235 25,772 26,308 26,845 
5/8 11,16 ¿97 12 24,685 25,335 25,984 26,633 27,282 27,932 28.583 29,232 29,881 30,530 31,180 31,831 32.450 
11/16 3/4 .4418 29,379 30,152 30,926 31,752 32,473 33,246 34.018 34,792 35,565 36,339 37,112 37,886 38,657 
3/4 13/16 5185 34,480 35,387 36,295 37,201 38,110 — 39,014 17,110 40,831 41,739 42,616 43,554 44,460 45,369 
13/16 7,8 .6013 39,986 41,039 42,091 43,143 44,196 45,248 46,300 47,351 48,405 49,457 50,508 51,562 52,614 
7/8 15/16 .6903 45,904 47,113 48,321 49,528 50,738 51,945 53,153 54,360 55,569 56,777 57,984 59,194 60,401 
15/16 1 .7854 52,229 53,604 54,978 56,353 57,727 59,101 60,476 61,850 63,224 64,999 65,975 67,349 . 68,722 
1 1 1/16 .8866 58,959 61,210 62,062 63,612 65,165 66,715 68,267 69,820 71.372 72,922 74,473 76,025 77,577 
] 1/16 1 1/8 .9940 66,101 67,840 69,580 71,319 73,059 74,798 76,538 78,277 80,017 81,756 83,496 85,235 86,975 
1 1/8 1 3/16 1.1075 73,649 75,586 77,525 79,462 81,401 83,338 85,277 87,215 89,154 91.091 93,030 94,967 96,906 
1 3/16 1 1/4 1.2272 81,609 83,758 85,904 88,051 90,198 92,347 94,495 . 96.642 98,789 100,936 103,084 105,233 107,380 
] 1/4 1 5/16 1.3530 89,974 92,342 94,710 97,078 99,445 101,813 104,181 106,549 108.916 111,284 113,652 116,020 118,387 
1 5716 1 3/8 1.4849 98,745 101,344 103,943 106,542 109,139 111,739 114,338 116,935 119,534 122,132 124,731 127,330 129,929 
1 3⁄8 1 7/16 1,6230 107,929 110,770 113,610 116,450 119,290 122,131 124.971 127,811 130,651 133,492 136,332 139,172 142,012 
17:16 1 1/2 1.7671 117,512 120,605 123,697 126,789 129,881 132,974 136.066 139,158 142,252 145,344 148,437 151,529 154,621 
1 1/2 1 9/16 1.9175 127,514 130,868 134,225 137,580 140,936 144.291 147,647 151,002 154.359 157,713 161.070 164.425 167,781 
1 9/16 1 58 2.0739 137,914 141,543 145,173 148,802 152,432 156,061 159,691 163,319 166,948 170.578 174,207 177,837 181,466 
TABLE 3—SAFE LOADS ON STAYBOLTS 
ET THREADS ARFA Sare Loap at STRESS PER SQ. IN, OF 
£Rz—— —— P — gies EE E 
= = NO. per inchs 
oo harp Diam. At Root of 4,000 4,500 5,000 5.50 6.000 6,500 7.000 7.50 8.000 8.500 9.000 
Ag U.S. V Depth at Root Body Thread lb. lb. lb. Ib. Ib. lb. Ib. lb. Ib. Ib. Ib. 
13 .. «0500 .4001 0.196 0.126 504 567 630 693 756 819 882 945 1,008 1,071 1.134 
Vi eva 10  .0866 .3268 0.196 0.084 336 378 420 462 504 546 588 630 672 714 756 
TOT 12  .07217  .3557 0.196 0.099 396 445 495 544 594 645 693 742 792 841 891 
ll .... .0590  .5069 0.307 0.202 808 909 1,010 LIII 1212 1,313 1.414 1,515 1,616 1,717 1,818 
5⁄4 Sure 10 .0866 .4518 0.307 0.160 640 720 800 880 960 1,040 1,120 1,200 1,280 1,360 1,440 
— 12  .07217  .4807 0.307 0.181 724 814 905 995 1,086 1,176 1,267 1,357 1,448 1,538 1,629 
10 ... 40649. .6201. 0.442 0.302 1,208 1,359 1,510 1,661 1,812 1,963 2,114 2,265 2,416 2,567 2,718 
34 oe 10 .0866 .5767 0.442 0.261 1,044 1,174 1,305 1,435 1.566 1,696 1,827 1,957 2,088 2,218 2,349 
$us 12 .07217  .6057 0.442 0.288 1,132 1,296 1,440 1,584 1,728 1,872 2,016 2,160 2,304 2,448 2.592 
9 Sage .0722 7307 0.601 0.420 1,680 1,890 2,100 2,310 2,520 2,730 2,940 3,150 3.360 3,570 3.780 
74 ated 10 .0366 .7018 0.601 0.387 1,548 1,741 1,935 2,128 2.924 2.515 2,709 2,902 3,096 3,289 3,483 
i 12 07217  .7307 0.601 0.419 1,676 1,885 2.095 2,304 2,514 2,723 2,933 3,142 3,352 3,561 3,771 
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TT 12 .07217 1.1037 1.227 0.960 3,840 4,320 4.800 5,280 5.760 6.240 6,720 7.200 7,680 8,160 8,640 
6 .... .1082 1.1385  L485 1.057 4.228 4,756 5.285 5,813 6,342 6870 7,399 — 7.927 8,456 8984 9,513 
141 .... 10  .0866 1.2018 1.488 1.134 4,536 — 5.103 5.670 6.237 6.804 7.371 7,938 8,505 9.072 9,639 10.206 
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least four modes of failure in order to obtain the lowest ef- 
ficiency. In figuring the strength of seams, the driven diameter 
of the rivet is generally used, although the writer has recently 
come in contact with some information in connection with one 
of the boiler commissions, which allows only the initial size of 
the rivet to be used. ‘The allowance generally considered is 
1/16 in. larger than the initial size of the rivet, although some 
practices recently adopted have reduced this to 1/32 in. in- 
crease; it would therefore be necessary, in calculating the ef- 
ficiencies, to use the practice in vogue. 

Formulas 1 to 8, cover the different steps for calculating the 
stresses as outlined. After obtaining the weakest conditions, 
the efficiency is then found by dividing this value by the value 
of the solid plate (No. 1). A well designed longitudinal seam 
should run about 85 per cent to 92 per cent efficiency. The dia- 
mond scam, such as is used by the Baldwin Locomotive Works, 
gives a very large efficiency, running from about $5 per cent 
to 98 per cent. The circumferential seams are lower in efficiency 
than the Jongitudinal, running 60 to 70 per cent. 


EFFICIENCY OF THE JOINTS 
The meaning of the reference letters in the various formulas 
is as follows: 


Area of driven rivet or rivet hole. 

Crushing strength per square inch. 

Inside diameter of boiler. 

Diameter of rivet holes. 

Efficiency of riveted joint. 

Factor of safety. 

Margin (distance between edge of plate and rivet hole). 
Length of repeating section in inches. 

Equivalent number of rivets in single shear in a repeating section. 
Pitch of rivets. 

Boiler pressure (pounds per square inch). 

Shearing strength per square inch of plate. 

Radius of boiler. 

Shearing strength per square inch of rivet metal. 
Stress in plate per square inch. 

Tensile strength of plate per square inch. 

Thickness of plate in inches. 
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The ultimate tensile strength of stcel plates is based on 55,000 
Ib. per sq. in. where actual figures are available. Where actual 
figures are not available, a tensile strength of 50,000 Ib. is used. 
The ultimate tensile strength of wrought iron plates 1s based on 
45,000 lb. per sq. in. 

The shearing stress of steel rivets in single shear is taken 
at 44,000 Ib. per sq. in. and 88,000 lb. in double shear. The 
shearing stress of iron rivets in single shear is taken at 38,000 
lb. per sq. in. and 76,000 Ib. in double shear. The shearing 
stress of a plate is considered to be the same as its tensile 
strength. Rivets in double shear are considered to be equal to 
two rivets in single shear. In calculating the strength of riveted 
joints, a length of repeating section is used, which is equal to 
the pitch of the outer row of rivets. The ultimate crushing 
value of steel plates and rivets is based on 90,000 Ib. per sq. in. 


The strength of the solid plate = L X t X Innen 1 
The shearing of one rivet = A X S................................. 2 
Stress to tear the plate along the line of rivets = (O — d) t T........ 3 
Stress to tear the plate between the rivet hole and the edge of the plate 
4 T t h2 
(one rivet) = —— ——............. ehh hh hh nnn n 4 
3 d 

Stress to crush the rivet or the plate in front of the rivet (one rivet) 

= (t d) C.................a..................................... 5 


DPL 


"Dv 7 
2n A 
Tension on the net section of the plate in the longitudinal seam (to be 
DPL 
calculated for the seam of lowest efficiency) = —-—-——_—-—.- eee eee. 8 
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BURSTING PRESSURE 
The pressure required to rupture a cylindrical boiler is 
Tt 
Longitudinal scam, P — Coco V UR Re Xa A 9 
T 
2Tt 
Circuinferential seam, P = Choe E EEN 10 


Note.—It will be noted that a circumferential seam is just twice as strong 
as a longitudinal seam. 


While this gives the pressure at which the boiler would fail, 
a pressure considerably below this must be adopted to insure 
safety. So far, it seems to be the object of the Interstate Com- 
merce Commission to encourage a factor of safety of four; in 
fact, this was fixed for all locomotives constructed after Janu- 
ary 1, 1912. 

The safe working pressure is then found by substituting the 
required factor of safety in formulas 9 and 10, which then be- 
come as shown in formulas 11 and 12, as follows: 


Tt 
Longitudinal scam, P = Oeics aia ews MUR au a x bi E Rt ell 
rf 
2Tt 
Circumferential seam, P = IAS Sos Rew ee Se a DES 12 
rf 


The thickness of plate may then be found by the following 
formula: 


Pdf 


The stress in the longitudinal and circumferential seams may 
be found as shown in formulas 14 and 15: 


rP 


t 
rP 


2t 
STRESS ON STAYS 


Longitudinal seams, s — 


Circumferential scams, s = 
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When calculating the area of the unsupported portion of the 
backhead and íront tube sheet, to obtain the stress in the stays 
supporting them, some authorities allow more to be supported 
by the flange of the sheet than others. By referring to Fig. 1 
it will be seen that an allowance of 3 in. is shown. This is the 
space most generally used, although it has been assumed by 
some designers to be as high as 6 in. Theoretically, the area 
to be supported would begin at the point where the curve joins 
the straight sheet. 

The greater the angle of the supporting stavs on the back- 
head and front tube sheet, the greater will be the stress in the 
stays. 

(1.13)* 


For convenience in calculations the value of in formula 


16, is given for stays ranging from 1 in. up to 15% in., as shown. 
in the table. 

In calculating the area of the front tube sheet to be sup- 
ported, there is a diversity of opinion, particularly in regard to 
the hole in the sheet through which the dry pipe passes. The 
height of 2 in. above the line of the tubes seems to be generally 
used for the lower line of the segment to be supported, and 3 in. 
in from the flange has also been considered good practice. 

Some authorities make allowance for the reinforcing ring 
around the dry pipe in the hole in the íront tube sheet. This 
gives a surface equal to the area of a circle equivalent to the 
outside diamcter of the reinforcing ring for the dry pipe. Others 
allow only for the hole itself, or half of the hole, or an arbi- 
trary percentage of it. The various locomotive builders differ 
on this, and each uses a different value. The writer also knows 
of a case where it was argued that no allowance should be made, 
the claim being that the hole was unbalanced, due to the fact that 
the steam pipe was open to the atmosphere. To offset this, it 
would appear that there should be taken into consideration the 
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fact that the standpipe is securely anchored in the dome, the 
heavy reinforcing ring around the hole in the tube sheet, which 
also comes up close to the flange, the resistance offered by the 
steam pipes in the smoke box, etc., and that these would about 
equalize this condition. It is believed that after summing up the 
different conditions, if the hole in the sheet is disregarded, or the 
area of the segment minus the area of the hole is used, it will 
give a result which will be practically realized. In actual practice 
there seems to be very little trouble experienced with the failure 
of the diagonal braces on the front tube sheets, and after all 
this is not the most important part of the design, as the flat 
sheets themselves, as well as the T-irons and angles, offer some 
support which is not taken into account in any of the calcu- 
lations. 

Let T equal the stress in the stay; A, the area supported by 
the stay; P the boiler pressure, lb. per sq. in.; B the diameter 
of the stay in inches. 

In calculating the stress in the stays supporting the segment 
on the backhead and the front tube sheet it is considered in the 
following analysis that each stay supports an equal area. When 
the area of the segment is determined by a planimeter, taken 
from a drawing known to be accurate and to scale, the result ob- 
tained should be multiplied by the square of the scale of the 
drawing, e. g.: 

If the scale of the drawing is 34 in. to the foot, or 1/16 
size, the actual area of the segment would be equal to the plani- 
meter reading multiplied by 16 squared. or 256. 


AXP (1.13) ° 
T == > ——— ——  ...2.. i s. s.a t t t s] |o] sti] ||] |] ||] || | 16 


Cos. C D 


(1.13)? 
CONSTANTS FOR VALUE OF —— 
D 

1 in. diameter a hr reed AAA AAA Ro RU RU 1.28 
114 in. diameter StaY....oooooooooomoococonsorconrrcronsrcannoss.. 1.008 
114 in. diameter Stay... .ooooomommo.ororsorooronsariorrsarononan.n... .817 
134 in. diameter stay................................... ........... .676 
114 in. diameter stay.............................................. .567 
15$ in. diameter Stay, EE .482 


The area to be braced in the front tube sheet is equal to the 
area of the segment minus the area of the hole A for the steam 
pipe as shown in Fig. 1. Two inches is allowed above the top 
row of tubes for the area supported by them. 

The same conditions exist on the backhead when calculating 
the area of the segment, except that the lower line of the segment 
XY is considered to be half way between the top row of firebox 
stays and the bottom row of diagonal or flue stays. 


FORMULA FOR CALCULATING AREA OF SEGMENT 


Let A equal the area of a segment; H, the height, and R the 
radius. Then 


STAYBOLTS 


The next subject to take into consideration is the stress on 
the staybolts. Diagram 4 in Fig. 2 represents the actual con- 
ditions that exist in the firebox; that is, the actual area supported 
by one stay is the square of the pitch (if equal) minus the area 
of the stay. The general method, however, is to consider the 
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area as represented by B, or equivalent to the square of the 
pitch, disregarding the area of the stay. The 3/16 in. tell-tale 
hole in the outer end of the staybolt, while actually decreasing 
the net sectional area of the stay, is generally disregarded. 
The Whitworth screw-thread is now being used quite ex- 
tensively on staybolts. The difference between the Whitworth 
and the V thread is that the Whitworth thread has a rounded 
section at the top and at the root of the thread, while the V 
thread is sharp at the top and the root. The angle of the Whit- 
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Fig. 1 


worth thread is 55 deg, while that of the V is 60 deg. The 
relative life and strength of staybolts provided with either of 
the two threads mentioned has been determined through test. 
In a vibration test each bolt was screwed and riveted in a 14-in. 
steel plate in the same manner in which staybolts are secured 
to the boiler. Each bolt was given a vibration of 3$ in.; the 


average number of vibrations withstood by the V thread stay- 


bolt was 1,485, while the average for the Whitworth thread 
staybolt was 3,437. In a second series of tests, each bolt was 
given 10,500 vibrations through an arc of 3/16 in. and then 
vibrated to destruction through an arc of 3$ in. In this case 
the V thread staybolt averaged 791 additional vihrations, while 
the Whitworth thread failed at 1,932 vibrations. One very 
noticeable feature of the test was that the Whitworth thread stay- 
bolts held to the sheets much tighter than the V thread bolts, and 
also showed no tendency to cut into the sheet. 

Bending tests were also made and in these the V thread failed 
when bent over a 3 in. diameter pin, while the Whitworth thread 
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bolt withstood a bending over a 2 in. diameter pin, but failed 
when bent over a 1% in. diameter. These tests indicate the 
theoretical superiority of the Whitworth thread for staybolts, 
while the practical superiority has been demonstrated by the 
great decrease in broken staybolts on several roads which have 
adopted the Whitworth thread as standard.. 

Table 3 gives the safe loads on staybolts for various stresses 
and diameters, and covers figures for both the sharp V thread 
and the United States standard thread, with both 10 and 12 
threads per inch. 


~~ 
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The formulas for deriving the diameter of the staybolt at the 
bottom of the thread for the V and the Whitworth threads are 
as follows: 

(V thread) d = D — (P x 1.732) 
(Whitworth thread) d — D — (P X 1.2807) 


where D = outside diameter of the bolt, 
d diameter at the root of the thread, 
P pitch of the thread. 


CROWN STAYS 


The next subject is that. of crown stays. In calculating the 
stress on the crown stays, the same general conditions apply 
as in the case of the ordinary staybolt. It will be noted from 


Fig. 3 


Fig. 3 that the area of the portion supported on the outer end 
of the crown stays is greater than the area supported on the 
lower end, and in calculating the stress, the area at the crown 
sheet or lower end of the stays should not be considered. 


GIRDER STAYS 


In calculating the value of girder stays where there is a bearing 
on the top edge of the side sheets, the girders are considered 
as a beam, uniformly loaded and supported at both ends. A 
fiber stress of 17,000 Ib. is allowed as the maximum stress in 
the girders; all above this amount is considered as being trans- 
mitted and carried by the slings connected to the roof of the 
boiler. 

The following formulas are used in calculating the stress on 
girder stays and sling stays: 


W =L xO x P 
f “ 8 x b X di 


area of driven rivet; 

width of girder stay; 

depth of girder stay; 

fiber stress (assumed 17,000 Ib.); 
span of girder; 

number of rivets per girder stay; 
pitch of crown bolts; 

boiler pressure; 

stress per square inch in rivets; 
total load supported; 

weight supported by girder (at fiber stress of 17,000 1b.). 


where 
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Record KEEPING.—One of the important duties of an editor of 
this paper is to visit power plants for the purpose of obtaining 
first-hand information on actual operating conditions. These 
visits reveal, among many other things, a lack of record keeping 
of plant performances that is astonishing in view of all that has 
been said and shown to emphasize the importance of the practice. 
And this paucity of recorded information is not confined to 
small plants. It exists in plants where the opposite conditions 
would be expected. Then, too, plants are found where the multi- 
plicity of record and report forms would bewilder a confirmed 
systematizer. Often this condition is temporary, for it proves 
dificult in practice to arrive at the most suitable forms without 
having come to them by the adoption and elimination of 
numerous others. The condition is then excusable.—Power. 
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TRAINING MEN FOR ENGINE HOUSE 
WORK 


BY CHARLES MAIER 


One of the most difficult problems that the roundhouse fore- 
man has to solve is that of maintaining an organization of thor- 
oughly competent and reliable men. While the principal trouble 
in this direction is in regard to mechanics, it also applies to the 
rest of the trained labor, such as hostlers, inspectors, etc. It is 
bad enough with the day force, but it is even worse with the 
night force. The nature of the work, and the conditions under 
which it must be done, require much patience and endurance. 
This drives the best mechanics to the back shops, and the more 
intelligent laborers into other lines of work. As a result it is 
often necessary to hire for laborers a class of men who cannot 
speak the English language, or who speak and understand it so 
poorly that it is difficult to understand them, or to make them 
understand what is being said. On account of this it is a diffi- 
cult matter to judge a man’s intelligence or to judge what line 
of work he is best suited for. Such men often turn out to be 
the very best kind of men for engine house work, but on the 
other hand many of them would never rise above laborers. 

It is just as necessary for a roundhouse to have an intelligent 
class of laborers as it 1s to have good mechanics. Considerable 
has been said and written about the training of apprentices and 
excellent results are being obtained, but apprentices do not, as 
a general rule, come to the roundhouse after they have finished 
their training. The long hours and difficult working conditions 
do not appeal to the average apprentice graduate, and he gen- 
crally selects the back shop for his future. This makes it neces- 
sary to train roundhouse mechanics from the force at hand, and 
if this force 1s made up of poor material a poor set of mechanics 
is the result. 

Many intelligent young men start work in a roundhouse with 
the intention of going firing and becoming enginemen. These 
young men are often used on roundhouse jobs that require special 
training, and about the time they become useful they are sent out 
firing. This makes some foremen avoid hiring men who are 
eligible as hremen, as they prefer men who are apt to stay after 
they are trained. There should be no trouble in obtaining intel- 
ligent, ambitious laborers to work in roundhouses. There is 
more chance for advancement for them and the work is steadier 
than in anv other branch of railroad work. The fact that the 
roundhouses cannot attract the better class of laborers shows 
íhere is something wrong. Young men who are doing clerical 
work hesitate before taking a laboring position because they can- 
not sce anything definite in the way of bettering their condition. 
If such men could be given a definite promise that after they had 
acquired a certain amount of knowledge and skill they would be 
given the first opening for promotion they would be apt to stay, 
feeling that as there was something to work for they could over- 
look the discouraging features that might otherwise drive them 
to some other line of work. 

All the laborers hired in a roundhouse cannot become me- 
chanics, and some of them never could be made into mechanics, 
but they probably could be made to fill other responsible positions 
satisfactorily. With a regular system of examinations conducted 
annually, or oftener if found desirable, the men could be as- 
signed to work for which they show a special aptitude, and they 
would then feel that they are going to amount to something. 
This would also have a tendency to make them pay more atten- 
tion to their work and to take a greater interest in it. In most 
roundhouses it is the custom to promote men as vacancies occur, 
but there is no definite method except that the foreman uses his 
judgment. In doing this he may promote a man comparatively 
new in the service bccause of this man's superior ability, and this 
causes dissatisfaction among some of the older men who probably 
feel that they could handle the work as well. These men in turn 
speak to newly hired men and tell them there is no chance for 
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them around that place, citing their own case as an example. 
Another thing in connection with this method of promotion is 
that the men ask for positions on account of the immediate in- 
crease of wages they will receive, without looking ahead to a 
possible chance of being better off in the end. In this way many 
a man who might have become a good mechanic goes to the ash 
pit as a hostler instead. He probably was a helper in the shop 
and doing his work well and conscientiously when the opening 
for a hostler’s position occurred. Because this position pays 
more than the one at which he is working, the man is induced 
to ask for it, and when he obtains it he probably can advance 
no further. 

Now if this man had known that after he passed certain ex- 
aminations he would be eligible for advancement until he was 
classed as a mechanic, he probably would have let the position 
of hostler go and aimed for the higher place. To make this 
system more effective, all the men working in roundhouses on 
one division should be classed in a pool. Thus, the man working 
in the small roundhouse would have an equal opportunity with 
those in the larger ones. On the other hand, the small round- 
house would be assured of having a capable man if one of the 
small force employed there were to leave. This would neces- 
sitate the kecping of a record of the men in the division master 
mechanic’s office, and it would give him a complete record of his 
working force and their ability. 

In following such a plan there should be eight grades, from 
the position of laborer to that of a first-class, all-around me- 
chanic. Each grade should have a rate higher than that of the 
preceding grade by an amount equal to one-eighth of the differ- 
ence between the pay of a laborer and that of a first-class me- 
chanic. The length of time a man must work in each grade 
would be determined by the demands of the service, but there 
should be a minimum time of at least six months, and in some 
of the higher grades at least one year. A laborer starting in to 
help mechanics should be put on probation for six months to see 
if he is adapted to that kind of work. He should in this time get 
a knowledge of where to go for various tools and supplies and 
obtain a general idea of what is required of a helper. If he is 
found to be qualified he should then be advanced to the first 
grade. Here he would be expected to learn such things as the 
sizes of nuts and bolts, sizes of pipes, how to cut threads with 
dies, the difference between rough and fitted bolts and where 
and why each kind is applied to an engine. He should know 
about which tools will be required for various jobs and should 
be able to do ordinary tightening up work. After he has 
actually done all of this kind of work and can give a satisfactory 
explanation of it, he would be eligible for the second grade. 
Here he should learn to grind in and pack globe valves, etc., 
renew joints in pipes, renew tank hose and brake shoes, take out 
and repack grease cellars, etc. Each grade would thus cover 
certain classes of the roundhouse work. 

To receive the pay of the eighth grade a man should be so 
proficient in all-around repair work that he can be relied on to 
go ahead with any kind of a job given him. In this outline no 
attempt is made to enumerate each kind of job that a man might 
be called on to perform. It is not intended that a man in any 
one grade should be confined to the work outlined for that grade, 
but before he can be advanced to a higher grade he should have 
actually handled on his own responsibility all the work covered 
by the grade he is in. The fact that he has worked with a 
higher-grade man and helped him do this work should not be 
considered sufficient reason for advancement. Helping a ma- 
chinist can be almost anything that the helper makes it. He may 
onlv help when a lift or pull is required, or may not make a 
move except when he is told. A man of this kind should not be 
compared with one who goes ahead just as though the job de- 
pended cn him. The candidate for each higher grade should be 
able to give an intelligent oral explanation of the work, and he 
should be trained to look for the causes that made the repairs 


necessary. It should be considered evidence of poor workman- 
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ship for a mechanic to make repairs and not search for what 
made the repairs necessary, where this is possible. For example, 
it is poor workmanship for a mechanic to repair a leak in an 
air pipe and leave the pipe brace loose, allowing the pipe to 
vihrate so that it invites another leak and perhaps causes a broken 
pipe. 

This system of grading and examining men would have a 
tendency to make them observing. Knowing that they will be 
examined, but not knowing just what the questions may be, they 
would form the habit of paying closer attention to their work. 
The outline of work given applies to machinists, but the same 
principle can be applied to all roundhouse men. This should 
result in a better trained and more satisfied body of men than can 
be obtained under present methods. 
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BUYING BRUSHES ON SPECIFICATIONS 


BY H. M. BAXTER 


While the purchase of paint and other brushes on the basis of 
blue prints or specilications is growing less general, it is still 
more frequently used than it should be. The term “best quality" 
of any sort of bristle generally included in the specifications is 
misleading at best and in these days of constantly advancing 
prices, it is a condition almost impossible to fulfill. It is further 
absolutely impossible to define, in words, just what solidity and 
grade of bristle is desired. A sample is necessary to show that. 
And when it is required, besides matching the sample in quality, 
to meet precisely all the measurements given in the specilica- 
tions, it makes a special brush all through. except for the one 
company who supplied the standard samples. This is where the 
great objection lies to printed or blue-printed brush specitica- 
tions. It tends to destroy competition. The manufacturer 
furnishing the standard samples possesses an advantage both in 
having the correct sizes and shapes as well as in knowing just 
what mixtures and qualities of bristle or soít hair are in the 
brushes. 

The fairest way to purchase brushes as well as the best way 
for the railroad to receive the maximum competition and value. 
is to order, from several manufacturers, samples of their stand- 
ard brushes most nearly in conformity with the specifications 
or needs, in size, shape, style, and method of construction, as 
well as color, quality, quantity and length of bristle. Those 
samples should all be tested in actual work and the results 
made a matter of record, as so many hours of actual service or 
square feet covered or gallons applied or whatever other unit 
may be selected. 

Such a method, with its ensuing tests. would undoubtedly 
credit some features to different firms according as their samples 
proved out in service. This might not be any undesirable result. 
Tests could be made occasionally during the regular course of 
work with no additional cost to the railroad by simply keeping 
a record of how many units were accomplished by certain 
brushes. By having tests made by the various departments all 
over the system, a more or less constant check could be kept by 
compiling them in tabulated form, and by keeping a record of at 
least one brush from each shipment. It could thus be ascer- 
tained whether or not the manufacturer was keeping up his 
standard. In cases where, for any reason, an impartial test 
would seem difficult to procure, it would be advisable to pur- 
chase several samples of each brush. erasing all names and 
marks therefrom and giving each manufacturer an identification 
number, to*be kept as a secret record until the completion of the 
One such numbered set would go to each shop where 
painting is done. The reports from the different shops would 
serve as a most effective check on each side. One unit of serv- 
ice should be used throughout the series of tests and it is 
probable that the hours of actual service is best adapted to the 
purpose of comparison. 
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RECLAIMING JOURNAL BOX PACKING 


BY ALDEN B. LAWSON 


The illustration shows a convenient lavout for a plant for 
reclaiming old journal box packing and a type of cleaning vat 
which has becn fully tried out and gives excellent service. 

The vat is made of No. 16 gage galvanized iron and is an 
inner vat within an outer one, there being a 4 in. space between 
the two at the bottom, sides and ends. This space is filled with 


Equipment Used in Reclalming Journa! Box Packing 


water to the height of the oi] and packing in the vat, and steam 
passing through eleven 1 in. pjpes at the bottom, boils the water 
and heats the oil and waste. At one end of the vat is the cold 
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through as it leaves the old waste which is stirred occasionally 
while under the boiling process. The vat is divided into two 
compartments by a partition in the center. The waste is first 
heated in one compartment and the oil pressed out, and it is then 
heated in the second compartment. 

Drawings are also given of the press and drip pan used 
with the equipment. A bucket made of smoke box netting, sub- 
stantially braced with wrought iron bands, is employed, and the 
pressing is done by an air cylinder, arranged vertically with 
a plunger fitted inside the bucket. A building 10 ft. by 25 or 
30 ft. is large enough for this work, unless it is desired to store 
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Plan of Bullding Showing a Convenient Arrangement of the Vats, 
Barrels and Press 


the material for a time before using. The building should be 
isolated to avoid danger in case of fire. 

The work can be done by two men, one for each vat. A 
third vat is generally used by the journal box packers for soaking 
their packing. These vats will handle about ten barrels of waste 
daily and it will be found advantageous to locate them at the 
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Detalls of the Vat and Press Used in 


at the opposite end 1s a steam outlet to the atmosphere and a 
water drain or outlet. 

The top edge of the vat is sloped toward the inner vat so 
that drippings will drain inward. On the bottom of the inner 
vat is a screen of smoke box netting resting on wooden sup- 
ports 3 in. high. This permits the dirt and sediment to drain 
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stations from small outlying points in barrel lots, sending one 
barrel of waste for each one received. 

A brief description follows of how the work should be done: 
Old waste to be reclaimed should be spread out, preferably on 
a metal covered table or platform, where it can be shaken out 
with pitchforks to remove foreign matter, and all short waste 
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unfit for use. When knots and tangles are found they should 
be removed by hand, after which the waste is ready to be put 
in the first vat. In this vat there must be enough oil at a 
temperature near the boiling point, to cover the waste, which 
remains in it for not less than half an hour. It is then taken 
out and placed in the press bucket and the oil pressed out, the 
oll draining back from the drip pan into the vat from which 
the waste was taken. The waste is then placed in the second 
vat and again boiled in oil for half an hour, after which it is 
taken out, pressed and put in barrels ready for shipment, or 
taken to the third vat to be soaked in oil for use by the journal 
box packers. In pressing packing, the oil drainage from the 
waste should be deflected to the vat from which the waste was 
taken, as the oil in the second vat will be much cleaner than 
that in the first one. 

Both clcaning vats are in use continuously. In the plan of the 
building it will be noted that there are six barrels. Those num- 
bered from one to three are used for vat No. 1 and barrels four 
to six for vat No. 2 When vat No. 1 requires cleaning, which 
will be when the oil is thick from sediment, the oil should be 
dipped out and placed in barrel No. 1, where it should remain 
for 24 hours; then it shoud be dipped out and placed in barrel 
No. 2 and remain there 24 hours. It is then transferred to 
No. 3 where it remains until needed for use in vat No. 1. 
Dipping is resorted to in order to prevent stirring up the sedi- 
ment at the bottom of the barrels, and neither vat should be 
continued in service more than 72 hours. The second vat is 
managed in the same way. 

If there is more oil in barrel No. 3 than is needed for vat 
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Detalis of the Drip Pan and Press Bucket 


No. 1, it may be placed in barrel No. 4 and so transferred up 
until it passes through barrel No. 6, when it may be used in 
vat No. 2. It can also be used in vat No. 3 for soaking the 
packing for journal boxes, but if so it should be filtered. New 
oil from the oil supply house should never be placed in vat 
No. 1. Jf it becomes necessary to use new oil because of an 
insufficient quantity reclaimed, it should be used in vat No. 3 
and in vat No. 2, in the proportion of about 50 per cent of 
new oil and the same amount of old oil. If barrel No. 3 does 
not supply a sufficient quantity to care for vat No. 1 and there 
should be an over supply from barrel No. 6, this should be used 
in vat No. 1. New oil should never be used in this vat. 

Any arrangement may be adopted to suit the operator, but 
the oil ir each vat should be transferred at least three times 
and allowed to remain at least 24 hours for settling before 
being used. 

The sediment taken from the bottom of the vats and barrels 
may be used as a lubricant for center plates and side bearings. 
Howcver, it will be found where there is a large quantity of 
waste reclaimed that there will be a great accumulation of this 
sediment, and it is recommended that it be further treated to 
obtain all the oil possible from it. This may be done by placing 
a steam heat coil in a barrel in which the sediment is placed, 
and thoroughly heating it, permitting it to pass through an outlet 
cock to a funnel screen of fine mesh. By scrubbing the sediment 
with a bristle brush against the screen, it will be found that a 
considerable quantity of the oil may be reclaimed and the sedi- 
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ment reduced to a minimum. The oil obtained may be placed in 
barrel No. 1 and carried through the settling process as described 
above for use in the vats. If too much sediment is obtained, 
it should be used as a lubricant where Nue but it will not 
be a great loss to throw it away. 

By the use of this method fully 80 per cent of the old packing 
is reclaimed, and a considerable quantity of oil is obtained at 
a very small cost for operation. 


FOREIGN CAR QUESTION* 


BY D. J. DURRELL 


What constitutes revenue freight car equipment? On Classifi- 
cation of Equipment, Form 7, on file in the office of the general 
agent of the American Railway Association, at Chicago, for the 
month of June, 1913, is the following data, taken from the replies 
of 160 roads operating 232,408 miles: 


Type of Number in 
cars service 
BORA udo RU da poe dua rt a f ar a Z 1,095,727 
Refrigerator osos doch sd eA ai GO ea e e RAD dae o d 51,974 
A eeler dae at pa bui ris Rs IE 81,809 
Tank: $3524 xv nus re Neo deer acta c eor EG SR pee ey rd 12,365 
gri E rer" 139,866 
Dump as oci pe 3 A RO A E Ee 35,126 
Steel Hopper seee TREE 205,661 
Wood hopper sira x a EE ege QAAE EE fe CR RE 128,270 
(CORB oss estesa dt oen ea EE EE 8,054 
Steel gondola i564 v Ero or es oes Oh dec Wh VR are wee ce 155,843 
Wood, gondola: cos cvs rey eerte ar E RAE d ates etaed eden. 292,252 

Othér ` revenue 4c eR decada 9,7 
Total urea exce YS Ex PS DOS Veg E Ue latte URS qoaa d Ses 2,266,655 

Caboose; work; etesse esd ayn PX ar Eau EU OE CEPR EUR WES , 342 
Grand total seed u aym NURSES db d Ara D ARTE n 2,395,997 


On October 1, 1913, the actual number of revenue freight cars 
owned by railroads was 2,360,574. This is for all the railroads in 
the United States and Canada. These cars were located as 


follows: 

Home cars on home roads......................a............. .. 1,292,158 
Home cars on foreign roads. ...... cece cece cere tte cence .... 1,068, 596 
Home cars in home shops........ cece cece ccc c eect hh sh 44,568 
Foreign cars in home shops........... uic aad E Rx Ma d 0 vain is 32,546 


For the year ending October 1, 1913, there had been— putting 
it in this way, "One car, :o many days out of service on account 
of bad order"—53,309,507 car days, or an average number of days 
that each car was out of service during the year, of 22.53. 

Dividing the United States and Canada into 11 districts and 
taking the number of cars owned by the lines in each district, we 
find that of all the cars, the location in per cent of the total cars 
is: 


Min. Max. Avg. 
Home cars on home roads...................... 36.37 67.63 54.73 
Total cars on lines...» ow n9 CX Re ee saw 89.31 143.35 102.91 
Tome cars in home shops....................... 2.69 8.01 6.12 
Foreign cars in home shops...................... .33 3.02 1.38 
Total in shops. 5 46er e P oe ERES EE 4.87 11.03 7.50 


By these figures you will note that the average number of cars 
owned, that is, home cars at home on their own road, was but 54 
per cent of the cars owned. Also that the total cars used com- 
pared with those owned varied from 89 to 143 per cent, an average 
of 102 per cent; in other words, some roads used 43 per cent more 
cars than they owned. These figures seem large, but they have 
been verified by reports from the American Railway Association 
and I feel that they can be depended on. This means a great deal 
to the railway companies. Take the 32,546 foreign cars in home 
shops. At a per diem charge of 45 cents, this amounts to 


$14,645.70 a day; or for a 365 day year, $5,345,680 for per diem 


charges. Someone may say that the tive million dollars thus 
represented does not leave the coffers of the railways; that it 
merely passes from one to another and back again. That is 
very true, but at the same time the cars have been out of service 
and considering that it is only one day that is taken as a basis, 
which everyone understands is far below the actual time that 
foreign cars are held on the repair tracks, we have run up a 
total yearly per diem charge of over five million dollars and 
additional days but add to this figure. 


*From a paper presented before the Cincinnati Railway Club. 


STEEL FREIGHT CAR REPAIR SHOPS 


First Prize Article in the Car Department Com- 
petition Which Was Closed on February First 


BY E. T. SPIDY 
Assistant General Foreman, Canadian Pacific, Winnipeg, Man. 


ln consideration of the fact that each railroad has a different 
number of stecl freight cars to be handled each month, relative 
to the size of the road, I intend to deal with the subject in the 
manner of a new problem, putting down as clearly as possible 
every consideration to be made with a view of maximum output 
in conjunction with low shop cost. This will enable anyone 
studying the subject to apply the conclusions to his shop and 
his conditions, and thereby obtain the best solution for his in- 
dividual needs. Incidentally I am recording to a degree the 
actual development of this work on the Canadian Pacific at Win- 
nipeg. We have learned that the only way to really get to the 
bottom of any problem is to analyze it and then to reconstruct 
along the lines of good judgment and practical knowledge. There- 
fore, knowing what our problem is, viz., repairing steel freight 
cars, I will proceed to tabulate all considerations that must be 
taken into account and afterwards study each in detail. 

Location of Building.—Type of shop required; its relation to 
other shops and general stores; its relation to the yard; its rela- 
tion to the special supply storage for structural steel, wood, 
couplers, etc.; facilities for delivery of material; provision for 
future extension; provision for further developments in cars. 

Structure of Building.—Size of building and general construc- 
tion; large span of roof compared with short spans; light, heat 
and sanitary considerations. 

Layout of Shop.—Departmental operations: structural steel, 
blacksmiths, machine work, brake beam work, trucks, woodwork, 
paint department, etc., office, petty stores and tool room, lava- 
tories and industrial tracks. 

Shop Equipment—Importance of good equipment; machinery 
required for various operations; special machinery; pipe and 
power lines. 

Operation of Shop.—Shop organization; methods of repair; 
inspection, classification of repairs, reports, etc. 

Location of Building.—There are two types of shop that need 
especial consideration, viz, longitudinal and transverse. In the 
first we have a series of long tracks, each of which will accom- 
modate six or inore cars, and in the other all tracks are inde- 
pendent and parallel leading out to a transfer table. While the 
latter is more universal in passenger car shops, it is not an 
efficient means of transfer for freight cars, because the move- 
ment is quicker; that is, they are in the shop a much shorter 
period and a transfer table is too slow when any number of 
cars are to be handled. The longitudinal shop, on the other hand, 
allows a whole track to be drawn at one time. It is not very 
difficult to classify repairs so that cars which will be in the shop 
a longer time than others shall be in one section. At the Win- 
nipeg shop, the arrangement is longitudinal and cars are drawn 
in strings of six or eight. The other end of the shop is served 
hy the transfer table of the gencral car shop. This allows great 
flexibility for handling an individual car to be run into the car 
straightening frame and out again without disturbing the rest of 
the shop. This end of the shop, however, is not used to a great 
extent except for the introduction of supplies. 

The location of the shop must be such that getting supplies 
from the general stores is convenient and it must be close to 
the structural steel rack. There must be sufficient space at the 
sides of the building to keep a stock of standard repair parts 
with room for industrial tracks. The importance of having the 
best possible facilities for the delivery of material cannot be 
over emphasized because, when the material element is defective, 
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the human element most certainly will lag behind in greater 
proportion. 

It is also necessary to bear in mind that the steel car industry 
is in its infancy and at some future date extension will be 
necessary, so at the end away from the supply source thc space 
should not be incumbered with buildings of any description. 
Also considering that in the future materials of a heavier nature 
might be used, good judgment is necessary that present space 
may prove not inadequate for heavier machinery which may be 
demanded at some later date. 

Structure of the Building.—While the material used in the con- 
struction of the building does not usually concern the shop en- 
gineer or superintendent, the general construction does in many 
respects. The capacity of the shop is of great importance to 
him and he must figure out how large a shop is required. We 
will suppose tlic present demand is for 60 cars to be repaired 
each month; then the average time a car will be kept in the shop 
must be decided. If it 1s 10 days, this gives us 600 car days a 
month. There are 25 working days a month and the number 
of cars in the shop at onc time will be 24, or three tracks con- 
taining eight cars each. Allowing then for future extension, 
say 100 per cent, multiplied as per individual requirements, we 
have the size of shop to be built. It is not advisable to bring the 
tracks closer together than 22 ft. because room must be pro- 
vided for industrial tracks for material delivery. A point to 
ncte also is that the construction of the shop roof is such that 
it will not interfere with the industrial track delivery. For 
instance, in a shop with six tracks the roof would either be 
made with one or two rows of posts in the shop. It will be 
seen that it is not practicable to run industrial tracks through 
the shop where the posts are, and as only one industrial track is 
required to reach two car tracks, with one row of posts four 
industrial tracks are required, whereas with two rows of posts 
only three industrial tracks are needed. In addition it must be 
remembered that the posts when placed between each two tracks 
are exceedingly convenicnt for leading down the pipe lines and 
also are handy to attach vises. Thus the posts of the shops, 
when arranged between each two tracks, are more convenient 
in every respect than larger spans. 

The floor of the shop is of great importance, and in view of the 
many heating operations necessary on steel cars, it should be 
constructed of asphalt or other plastic surface about 2 in. thick, 
bedded on a layer of about 9 in. of concrete. This fireproof floor 
will well pay its extra expense in the small upkeep cost for re- 
pairs, and at the same time it is not at all hard on the work- 
men's feet. 

The roof should be a structural steel type with as little wood 
as possible. So many crude oil burners which are used in everv 
conceivable place make this precaution highly advisable. Another 
point worth more than ordinary consideration is davlight. The 
more daylight available, the better the work; artificial light is a 
poor substitute underneath a car, and all known methods of 
securing greatest length of daylight during working hours should 
be provided. 

It is necessary to make provision for all operations to be per- 
formed in connection with the repairs undertaken and to provide 
machinery space. Briefly summarizing, there is drilling, thread- 
ing of bolts and rods, blacksmithing, repairing brake beams and 
equipment, straightening structural steel, wood machine work, 
offices, etc., all of which require space; in.addition they must be 
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easy of access to the shop. All new devices such as safety ap- 
pliances are manufactured in the manufacturing departments on 
a larger scale. and stored ready for application. The best place 
for these small departments is obviously at the sides of the 
main shop in the form of a low extension. There should be one 
extension of this kind on each side of the shop and it should 
extend the whole length of the shop, and be not less than 
18 ft. wide to allow of a central industrial track with space for 
the machinery on each side. The roof of the lean-to should be 
high enough to provide efficient ventilation. A general fault with 
most extensions is that they have been added some time after 
the main building was erected with the result that the daylight 
has been practically excluded from entering by the side of the 
shop. Steel car work demands good floor light, and so the 
pilasters and walls supporting the main shop should be as narrow 
as possible. 

Layout of Shop.—lt is necessary to make a complete list of 
all machinery that is required, including also that which will be 
required at a later date. The general machinery department and 
the blacksmith department work hand in hand and should be 
The brake beam department, 


where steel beams are straightened, forms a little group b) itself 
: ! S 


placed on one side of the shop. 
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hammer is also required for this purpose. This will prevent 
work being taken to the larger blacksmith department and saves 
much time. The remaining part of this part of the extension 
can be confined to machine work of a general character. 

The extension on the other side of the shop should contain 
the following units: The heating equipment and the lavatory are 
important and practically fix themselves as to location at the 
center of the shop. This then is also, by the same reason of 
accessibility, the best place for the petty stores and foreman's 
office. We now have two sections, one at each end of this OC- 
cupied block, which are needed for the two remaining departments 
not yet provided for, namely, the structural steel department, 
where the straightening, punching and cutting can be done, and 
the wood and paint department which are comparatively small. 
Truck work is done on the track directly behind the cars from 
which they are removed and so does not require special space. 

Industrial track service of an efficient nature is most necessary- 
We see from the general layout that in the arrangement shown 
the tracks run clear through the shop to turntables or smooth 
plates and around the shop making no undesirable twists and 
yet every car in the shop can be reached with ease. The end 
tracks may be made to cross inside the shop in very cold climates, 
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Plan of Proposed Steel 
and should be placed close to the blacksmith section. A very 
good location is directly in the end of the side extension. Brake 
beams are somewhat clumsy to handle and this position allows ot 
minimum distance to travel, because they can be stocked outside 
the shop before being repaired and then brought in and removed 
when repaired without having to travel all the way down the 
shop. 

The blacksmith work requires eight fres for a shop of this size. 
Blast must be provided at six or eight ounces pressure for the 
fres, and this should be carried underground in a tile pipe. 
The fan itself, which is a 24 in. diameter wheel, steel pressure 
type, can be placed on the wall, the air being sent directly down- 
ward into the floor pipes. Smoke hoods must also be provided 
for the fires, and the pipes on the hoods extended at least 10 ít. 
through the roof. In cold winter climates a better arrangement 
is to connect all the hoods to an exhaust fan giving about two 
ounces suction draft. This pulls the smoke from the fires and 
does not allow any cold drafts to enter the shop. The fires are 
backed against the outer wall and the other side of the track 1s 
used to deposit material. At the end of the row of fires should 
be placed an oil furnace for welding brake rods; a small power 
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but this is at a sacrifice of car repairing space. Outside tracks 
should connect with the main shop system of tracks wherever 
possible. Movable turntables are somewhat expensive items when 
any number are required, and a far cheaper method is to use a 
smooth plate. It is the general rule to find turntables stuck and 
most often no effort is ever made to loosen them up. We have 
found the smooth plates far more satisfactory in service and use 
(hem in all cases, except where very heavy loads are handled. 
Shop Equipment.—We will proceed to detail the various opera- 
tions by first making a list of machinery, as complete as possible. 
The machinery on this list may not be required at once, but may 
be looked on as the ultimate complete equipment required when 
the shop is running full capacity. The advantage of this lies in 
that it allows a detinite location to be settled for what machinery 
is obtained, so that moving of machines is obviated when work 
increases so much that the additional equipment is required. 
Tools and Equipment: 
Brake beam repairing outfit — 

1 Oil furnace, inside dimensions 10 ft. by 4 ft. 

1 Brake beam straightening machine. 

1 Straightening face plate. 

1 Water plunge bath. 
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1 Pneumatic punch or single spindle drill. 
4 Riveting tables or slabs. 
General blacksmith — 
8 forge fires complete with hoods, etc., water boxes, coal and coke 
bins, anvils, leveling slabs, etc. 
1 Oil furnace, welding type, 6 ft. long, 2 ft. deep. 
1 Power hammer (electric, belt or air driven), 250 lb. capacity. 
General machinery department— 
2 Triple head bolt threading machines, capacity up to 2 in. diam. 
5 Single spindle drilling machines, capacity up to 2% in. holes. 
1 Multiple spindle drilling machine. 
1 Lathe, 16 in. by 10 ft. 
1 Pneumatic punch, capacity 74 in. hole, Lë in. plate. 
1 Dope press. 
1 Oil reclaiming outfit. 
3 Double floor grinders. 
] Portable shear. 
Structural steel and plate outfit .— 
1 Double straightening roll for straightening bent rolled sections. 
2 Steel car straightening frames. 
1 Small hand roll. 
1 Punch and shear. 
1 Furnace 8 ft. long by 3 ft. wide. 
Wood machines— 
1 Wood boring machine. 
1 Rip saw. 
] Band saw. 
General equipment— 
Vises, hydraulic jacks, trestles, chains, benches, rivet fires, pneu- 
matic hammer, drills and rivet busters, torches, shop trucks, hoist- 
ing blocks, etc. 


The importance of good and complete equipment is very well 
recognized. Without losing any meaning in reference to first 
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water should be supplied at stationary fountains so that the use 
of cups is obviated. Fire hydrants should be placed SEN 
with hose reels ready for any emergency. 

Oxyger and acetylene gas connections taken from main shop 
lines for oxy-acetylene welding and cutting should be made in 
this shop and pipe lines along the two center columns of the 
shop with drops for each gas made at alternate columns, these 
columns being those other than columns with air, oil and water 
connections. To ensure fool-prooíness the oxygen and acetylene 
lines should end in every case with special keyless valves. 

Considering now the different operations in the order named 
and the layout that will give the best results, the brake beam 
repairing outfit will do all repairs to steel beams. It will 
straighten bent beams, apply new beams, replace broken shoes, 
and attach all links and other gear required to the beam itself. 
Defective beams are removed from the cars in the shop and placed 
on a pile outside at a convenient point. New beams or repaired 
beams are delivered to another pile outside the shop. The layout 
shown in the plan has been developed in our shop and works 
very satisfactorily. The old beams are brought into the shop 
in batches and delivered in a pile by the side of the straightening 
furnace. Here they are stripped of broken shoes, or the detach- 
able links are removed and the whole is placed in the furnace 
which wiil accommodate four or five beams at one time. As 
one beam is removed it is replaced by another, making the heat- 
ing operation practically continuous. The beam after being re- 
moved from the furnace is then placed in the straightener, which 
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class equipment, it may be considered that for the class of the 
work in hand some machines (such as drills for general use in 
the main shop) do not require to be recent models and equipment 
replaced in some other shop can be advantageously employed. 

It is seen at once that power lines are required in the shop, 
clectric power for the machines and for light. Individual drive 
is necessary on account of the scattered nature of the arrange- 
ment; this is generally most economical, but each case must be 
treated individually. 

Compressed air is required all over the shop. Every alternate 
column in the shop and each corresponding wall pilaster should 
bave a drop line with a combination connection to carry three 
hose lines. While the drops need only be 34 in. pipe, particular 
care must be taken that the mains are large enough so that the 
supply is not throttled on the end of the shop farthest from the 
main lead pipe. 

Fuel oil is required for furnaces and portable rivet fires. This 
must be piped to the machines direct from a supply tank by grav- 
ity low or by a pump. Pipe lines should be run through the shop 
by way of the steel columns only, with drops at alternate posts; 
the post with oil connections should be the same as those con- 
nected with compressed air, because all portable fires require air 
and oil both. 

Water requires to be piped to blacksmiths and others using it 
regularly. These connections should be placed on the shop walls, 
two connections to each wall, for general requirements. Drinking 


is a machine of local design and consists of two sets of 12 in. x 16 
in. cylinders mounted, one pair on a horizontal plane and the 
other pair on a vertical plane. The cylinders are connected in pairs 
so that one valve operates the two horizontal cylinders and one 
valve the vertical ones. The outer ends of the pistons are con- 
nected by a suitably shaped heavy cast iron die which presses the 
hot bent or twisted beam back to its normal shape. The top die 
is shaped with a high reinforced arch in the center, so that the 
coupling which is sometimes riveted to the bar is not interfered 
with as the top die descends. The ends of these dies are just 
short of the shoes on the beam ends so that the shoes remain 
undamaged during the operation. The machine is air operated 
and mounted on à stout structural steel frame. A little manipula- 
tion of these cylinders soon enables an experienced operator to 
remove almost any sort of a kink. Occasionally a beam is bent 
so that it cannot be inserted in the machine at all; it is then 
first placed on the leveling plate and roughly straightened with a 
few hammer blows. After leaving the straightener the beam is 
placed on the leveling plate, and if the least set is required to 
bring the shoes in line, this is done with a hammer; the beam 
is then placed in a cooling bath of water and quenched. This 
cooling gives a mild temper to the beam and the tests we have 
made show that a slight increase in rigidity over a new beam 
results. Fulcrum brackets, etc., are now riveted in place. After 
dipping in a paint bath the beam is ready for removal from the 
shop. No mention has been made of the punch used in this con- 
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nection, but quite frequently beams have to be handled that have 
no safety clips or for some other reason holes are required in 
the web of the beam. This punch performs all these operations, 
and will also do the riveting when the dies are changed. A 
drilling machine is sometimes used for this work, but we find a 
considerable saving by using the punch. It will be noticed that 
the beams follow a regular cycle and end at a point where the 
laborers, who have just dumped a load of old beams, can pick 
up a load of new beams and remove them from the shop. 

It is advisable to place the blacksmith forges as close to the 
brake beam repairing outfit as possible in order that the blast 
pressure may not be lowered by long travel through the pipes. 
Blacksmith forges have been placed at a distance of 12 ft. 
apart along the outer wall, the backs of the forges being placed 
so that the light from the windows is not interfered with any 
more than can be avoided. The space opposite the fires is left 
for material storage, and part of this blank space could be used 
when space is required for any special purpose which may de- 
velop. At the end of the row of forges is placed an oil furnace 
for welding truss rods, brake rods, etc., and opposite the furnace 
is placed a power hammer. This method of placing the hammer 
directly in front of the furnace is better than the older method 
of placing the hammer at the side for the reason that both men 
stand in front of the furnace and each takes one end to be welded 
from the furnace and both make a single half-turn, after which 
they are both in position for welding at the hammer. By reason 
of the success of this method we have changed the position of 
all similarly operated machines around the different shops. As it 
is very possible that this work may grow in such proportion as to 
demand a double unit, space has been left to accommodate it. 
In order that this outfit may not be hampered by movement of 
shop trucks, the industrial track has been shifted along this sec- 
tion of the shop close to the main shop wall. 

Next to the welding furnace is placed the threading ma- 
chines, which have a capacity for all sizes up to 214 in. diam- 
eter. These machines will take care of all work handled in 
the shop and also all rods handled by the blacksmiths. The 
first machine will handle all the shorter bolts while the sec- 
ond will thread all long rods, space being left to accommodate 
long rods, like truss rods. 

Drilling machines are placed next; these are single spindle 
machines with tables 30 in. in diameter. These machines 
need plenty of light and are placed in front of the windows. 
A multiple spindle drill is very handy, but not an absolute 
necessity at the beginning. 

For general use, the pneumatic punch or riveter is very 
useful. The double floor grinders for tool and general grind- 
ing, and a lathe practically completes the equipment of the 
machine department on this side. In the corner are benches 
for use of pipefitters, millwrights and other departments not 
requiring special machinery. The dope press is, as its name 
implies, simply an air operated cylinder, the outside piston 
of which presses down into a chamber filled with old and 
useless dope. While the dope cannot be used again the oil, 
after straining, is quite good. The oil is squeezed through 
small holes in the bottom plate and runs to a pan. 

Another special unit is the oil reclaiming plant, which is 
also of local design. This outfit consists of two tanks in which 
are steam heating coils. Dope is placed in one tank just as 
it is removed from the cars, and subjected to heat, which, 
with the aid of a pump, draws off most of the oil. The com- 
paratively dry dope can then be cleaned more readily. After 
cleaning it is oiled and placed in the second tank ready for 
use again. This outfit has been the means of greatly reduc- 
ing the oil expense. 

Passing to the main shop, the machinery is seen to be some- 
what scarce, as it should be, all available space being required 
for car repairs. The only available space is between the shop 
columns. At two points in the shop is a single drill and a 
double floor grinder—the drill is to take care of all odd jobs 
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which occur regularly in the day's run, so that delay is 
avoided in traveling to the machine department, and the 
grinding wheels are graded for rough grinding of all kinds. 
These two machines can be driven by a single motor on the 
shop column with a single countershaft. Another small ma- 
chine is a short rivet shear. It happens often that special 
lengths of rivets are required and these have to be cut from 
larger rivets. This seemingly small item caused much lost 
time and a small shear was designed especially for this 
purpose. 

Vises attached to every third column are a good substitute 
for the usual clumsy bench and are out of the way when so 
attached. 

As a means of making the shop as independent as possible 
an electric tractor, placed at one end of shop, enables cars 
to be pulled in and out of the shop. By a system of snatch 
blocks any track can be drawn and filled again with very 
little trouble. 

The steel car straightening frame erected in the Winnipeg 
shop is similar in pattern to the type erected at different 
points on the Canadian Pacific and consists of a heavy struc- 
tural steel housing into which steel cars, having received a 
side swipe or other wreck damage to the body or underíram- 
ing, can be placed and jacked back into correct alinement. 
Each column of this housing is made up of two 12 in. channels 
reinforced by two 6 in. I-beams, and long screw jacks slide 
between the channels to the point of application of pressure; 
between these columns horizontal beams are adjusted so that 
pressure may be applied from any point on both sides oí the 
car in a horizontal plane. Portable oil burners are used to 
heat any part of the car in particular and then the pressure 
from the jack straightens the frame to its original form. Large 
rings are set in the concrete base and thus by aid of chains and 
jacks, upward or downward pressure is applied. For a shop of 
the size shown in the gencral plan, this straightener should ac- 
commodate at least two cars at one timc. 

On the other side of the shop a new department in car shops 
is observed. This department resembles a miniature boiler 
shop and it has all the appliances required to handle struc- 
tural steel. The large machine is a structural steel straighten- 
ing roll. The necessity of this machine has become more 
apparent of late, and we are at present engaged in complet- 
ing its design. As in the case of brake beams, it will be 
found to be more economical to remove bent members from 
a car and to replace them from a stock of straightened mem- 
bers. These bent members can then be placed in a pile and 
brought into the shop and straightened and returned. If 
climatic conditions will allow, this machine should be placed 
outside. The machine has two sets of rolls; one set will ac- 
commodate all sizes of Z bars and angles while the other is 
designed entirely for channels of different sizes. The machine 
will be high powered with instantaneous reverse mechanism. 
Extending both front and back of the machine will be long 
tables with rollers inset so that as the straightening proceeds 
the bars will run on the guides. Trap doors will be required 
in the end of the shop so that the straightened long beams 
can be run right out of the shop without further handling. 

Additional equipment in this department will consist of a 
power punch and shear large enough to cut and punch all 
structural shapes and also the steel siding. A small hand 
roll for steel sheeting and a small furnace for heating roof 
members and other shorter members is required, and possibly 
also a clamp. 

At the other end there is the section devoted to wood 
workers. This space, while large enough for all wood work- 
ers required for car siding and flooring, will ultimately, it 
may be expected, be superseded by the workers on steel car 
sides. However, as most of the wood is received prepared 
from the mill the machinery layed out, viz., two saws and one 
boring machine, will take care of all required machine work 
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until that time. Painters and air brake men can also be lo- 
cated in this section. Depending entirely on the location of the 
steel car shop the steel cars might be removed from the shop 
as soon as the steel work is completed, and then transferred 
to the freight shop, where all wood could be applied. This 
would be a better arrangement in a case where the steel car 
shop adjoins or almost adjoins the wood freight shop. In 
such cases the space allotted to wood workers could be oc- 
cupied by steel plate machine workers. 

Operation of the Shop.—The organization of a steel car shop 
must be made to conform to the local conditions. Local con- 
ditions affecting the shop organization are those concern- 
ing the class of labor employed and the degree of intelligence 
obtainable in the men. The duties of all men must be clearly 
defined and duties must be such as to be easily understood. 
Steel car repairers are, in some shops, mostly foreigners. It 
is obvious that we shall meet with little success if we display 
written instructions regarding repairs to these men if they 
cannot read them, and yet it is obvious we must instruct 
them in some way. As illustrative of a typical organization, 
with possibly the most variable of conditions to be met in 
workmen, the local conditions at Winnipeg might be cited. 
Our car repairers are mostly foreigners and are a sort of grad- 
uated laborers. These men are of average intelligence and 
require very little instruction once they get acquainted. with 
the work, but the demand for unskilled labor has been such 
that no sooner does a man get useful at his work and learns 
to speak a little English, than he quits and finds something 
more remunerative. The laborers are changing all the time 
and efforts to train laborers to obtain material fail, because they 
do not stay long enough to learn. The high rates of pay for 
outside unskilled work in this district is responsible to a large 
extent for this condition. 

The whole shop is directed by the shop foreman and he 
has assistants in the shop. The number of assistants de- 
pends on the number of cars per month, but for a shop with 
six cars to a track, one assistant can handle two tracks. .À 
report of the repairs always reaches the shop in advance of 
the car and this should give sufficient information to enable 
the foreman to line up all special material. As soon as the cars 
are placed in the shop, the assistant foreman carefully inspects 
each car and marks on the board provided for each car what 
material is required to be brought in the shop. Certain men 
in gangs of one car repairer and one laborer are assigned to 
the cars for the repair work and instructions are given by tne 
assistant foreman. Small tools and appliances are procured 
by the car repairer from the storeroom, while bolts and other 
small material are obtained from the stores by the laborer on 
the foreman's written order. Larger material, that is stocked 
outside the shop, is brought to the car on the foreman's 
order by the shop material gang. This gang is composed of 
laborers headed by a charge hand who speaks English as well 
as other languages. This man reports to the shop foreman, 
but takes instructions from all the assistant foremen and de- 
livers material as required. This man is also responsible for 
the cleanliness of the shop. Thus it is seen that a car repairer 
has no business whatsoever outside the shop, unless under orders 
from his foreman. 


Painters come directly under the shop foreman and are 
directed as required around the shop. The “Paint Gun,” as 
it is termed, is a source of economy if used discreetly. On 
steel car work it is found to be a saving on intricate parts 
such as trucks, corners of steel structural work, etc., but for 
flat surfaces the brush painter is better. 

All other help in the shop is also controlled by the shop 
foreman. An assistant foreman desiring preference on cer- 
tain work must consult the general shop foreman. The or- 
ganization must always be that each man is responsible to 
one immediate superior. 

The space around the shop outside should be divided up to 
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accommodate a stock of all standard parts and the assistant 
foreman and gang charge hand should immediately notify 
the shop foreman when the minimum stock is being reached 
in any particular. The shop foreman will then order a new 
stock, so that delay shall not occur from this source. Ma- 
terial delays are the general source of trouble, so that special 
care must always be taken, particularly in the case of foreign 
material, that orders are placed as far in advance as possible. 


REFRIGERATOR CAR DESIGN 


There are differences of opinion regarding the most desirable 
weights of cars, kinds of insulation, types of icing arrangements, 
etc, but all experts are agreed that refrigerator cars must be 
very carefully designed, very well built and very carefully main- 
tained. A refrigerator car is a cold storage plant on wheels. 
but its service is such that what might be entirely practical for 
an ordinary cold storage plant may not be practical in a refrig- 
erator car. Likewise the general type of box car construction 
cannot be followed in all its details in the construction of the 
refrigerator car. A refrigerator car is heavier than a box car 
of the same general proportions and capacity because of the 
added weight of the insulation; and this should be considered 
in designing the trucks to be used under refrigerator cars. A 
refrigerator car built to the general design of a box car of a 
given capacity may never be loaded to the limit of this capacity 
with perishable freight, the extra weight of the insulation and 
ice being considered. But trouble comes when such a car is 
used in other than refrigerator service; for then it is very apt 
to be overloaded. For this reason some roads have rated their 
refrigerator cars below the rated capacity of the trucks. 

The extra weight of the refrigerator cars is wholly carried in 
the superstructure, which, together with the high or suspended 
loads usually carried, will raise the center of gravity of the car 
an appreciable amount. This has at one time or another caused 
a large number of derailments, but has been overcome almost 
entirely by decreasing the distance between the side bearings, 
having them come well inside of the rails. The standard prac- 
tice in this regard seems to be 48 in., or 2 ft. each side of the 
center of the truck, with a clearance of 1⁄4 in. to 3% in. Some 
car designers are strongly in favor of roller side bearings or 
some anti-friction arrangement that will assist the trucks in 
traversing curves, as the refrigerator car bodies are of such rigid ` 
construction that they will not ease off from the side of the 
truck as it strikes the elevated outer rail of a curve. 

A difficulty that has been experienced by many roads is that 
of keeping refrigerator cars clean and free from permeating 
odors. One car company has had very good success in this 
regard by applying two coats of hot linseed oil to the inside 
sheathing of the car and covering this with a good grade of 
varnish. The oil will be absorbed as soon as applied, closing the 
pores of the wood, and thereby preventing any material amount 
of absorption of any odors. In addition to this the cars are 
kept clean with ordinary soap and water. 

One of the secrets of success in refrigerator car construction 
is the building of a car that will withstand all the shocks and 
torsional strains that may be given to a car in service, without 
opening cracks in the superstructure that will in any way in- 
terfere with the insulating properties of the car. To attain this 
requires the best possible workmanship, together with a high 
grade of material. At the same time if the cars are not properly 
maintained their efficiency will be greatly reduced and the bene- 
ficial effects of up-to-date and scientific construction destroyed. 
Refrigerator cars are built with the definite purpose of protecting 
in transportation perishable products, the damage claims on ac- 
count of which, if they are not properly protected, may cost the 
carrier more than is received in revenue. "Therefore, cheapness 
of construction in such cars may be, and usually is, a most ex- 
travagant economy.—Railway Age Gazette. 


BRAKE PERFORMANCE ON PASSENGER TRAINS 


Discussion of Tests Which Were Made on the Penn- 
sylvania Railroad and Discussed by the A. S. M. E.* 


BY S. W. DUDLEY 
Assistant Chief Engineer, Westinghouse Air Brake Company 


Realizing the significance of the knowledge and experience ac- 
cumulated in recent years, the Pennsylvania Railroad, in con- 
junction with the Westinghouse Air Brake Company, instituted, 
in the spring of 1913, the most scientific and comprehensive in- 
vestigation of the different factors affecting the operation of 
brakes on steam railroad passenger trains that has been under- 
taken since the Galton-Westinghouse trials of 1878 and 1879. In 
addition to an examination of the characteristics of brake shoe 
friction throughout a wide range of laboratory and operating 
conditions, the test included also a study ot the effect of various 
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when required on the one hand, and preventing it, when not re- 
quired on the other. 

In considering the improvements desirable in the above par- 
ticulars four factors require special attention: 

A The characteristics of the mechanism available for con- 
trolling the pressure of the compressed air in the brake cylinders. 

B The efficiency of the mechanical transmission of the force 
of compressed air developed in the brake cylinders, through the 
rods and levers of the brake rigging to the brake shoes. 

C The efficiency of the brake shoe in transforming the pres- 
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types of air brake mechanisms and foundation brake rigging and 
different degrees of emergency braking force. 

The tests indicated the degree to which existing apparatus was 
suited to existing conditions, the direction in which improve- 
ment was necessary and could be made, and the amount of im- 
provement actually accomplished. 

The limitations of the old brake apparatus are most marked in 
the following particulars: In the length of emergency stops; 
the uniformity of brake applications on different vehicles com- 
prising the train; the safety and protective features demanded by 
service conditions of great severity and complexity; the flexibil- 
ity and certainty in applying and releasing the brake during serv- 
ice application; and the increased difficulty of keeping the service 
and emergency functions separate, i. e, insuring quick action 


*Sections of the complete paper have been eliminated in this article. 
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sure imposed on it into retarding force at the rim of the wheel. 
D The available adhesion between the car wheels and the 

rails. 
There are four factors which have a controlling influence on 

the length of stop: (1) the maximum brake cylinder force; | 

(2) the time in which this is obtained; (3) the efficiency of the 

foundation brake rigging in multiplying and transmitting this 

force to the brake shoe; (4) the mean coefficient of brake shoe 

friction. 
All but the last factor can be controlled or properly provided 

for in advance by correct design and installation. On the other 

hand the experience of recent years has repeatedly demonstrated 

that no one of these four factors can be neglected without a 

corresponding loss in effective retarding force. It is therefore 

of the greatest importance to distinguish and give due consid- 
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eration to the controllable factors mentioned in order to com- 
pensate as far as possible for the unavoidable variations in brake 
shoe friction. That these variations have more than a merely 
nominal etfect follows from the fact that the brake shoe, con- 
sidered as an element of the mechanical system transforming 
the force of compressed air into retarding force at the rim of 
the wheels, is low in efficiency, averaging for stops from 60 
m. p. h., in the neighborhood of 10 per cent. Consequently a 
slight variation in brake shoe performance can cause a consider- 
able percentage of change in mean coefficient of brake shoe fric- 
tion and a corresponding change in length of the stop, the latter 
being subject to a range of variation of as much as 20 per cent, 
or more due to brake shoe condition alone. 

The object of the Pennsylvania Railroad tests of 1913 was to 
make as thorough a study as might be found practicable of the 
variables mentioned above and their effects, with particular ref- 
erence to: 

-1 A determination of the maximum percentage of emergency 
braking power which can be adopted. considering: 


a The type of brake shoe to be used. 

b The type of brake rigging to be adopted. 

c The type of air brake mechanism and control to be adopted. 

d The degree to which occasional wheel sliding is to be per- 
mitted under unfavorable circumstances. 

e The variation in the condition of the rail surface for which 
it 1s considered necessary to provide. 

B A comparison of the relative performance of the clasp 
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sible the characteristics of this type of brake shoe under the in- 
fluence of various combinations of spced, pressure, time, weather 
and the conditions of the brake shoe. 

E The coefficient of friction between the wheel and the rail 
under varying weather conditions. 

In addition to the investigations outlined in general above, it 
developed during the tests that additional data were desired re- 
garding the performance of brake shoes under certain specific 
conditions. In consequence a series of experiments was carried 
out at the laboratory of the American Brake Shoe and Foundry 
Company, at Mahwah, N. J. 

FEATURES OF EQUIPMENT AND APPARATUS TESTEB 


The tests of the standard (type PM) air brake equipment 
were planned to determine the characteristic performance of 
this type of equipment throughout the range of service and 
emergency operating conditions typical of the ordinary service in 
which this equipment is in general use in order to bring out its 
limitations and serve as a standard of reference to measure the 
betterment made possible by the improved features of the new 
air brake apparatus, the more eftcient design of foundation 
brake rigging and more satisfactory brake shoe performance. 

The special features of the improved air brake equipment (type 
UC) which received more or less attention during the tests may 
be summarized as follows: 

1 The electro-pneumatic brake equipment is adapted to meet 
anv requirement, from that exemplified in the PM brake equip- 
ment to the mere exacting requirements of present conditions, 
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brake rigging (two shoes per wheel) and the standard brake 
rgging (one shoe per wheel) with regard to: 

a Maintenance of predetermined and desired piston travel. 

b Efficiency of transmission of forces. 

c Effect upon wheel journals, bearings and truck. 

d Mean coefficient of brake shoe friction for the standard 
plain cast iron shoe. 

C A comparison of the performance of the improved air 
brake mechanism (type UC) with that of the commonly used 
"high speed" (type PM) brake equipment with regard to: 

a Efficiency and effectiveness, as shown by the length of 
service and emcrgency stops. | 

b Safety and protective features. 

c Flexibility and certainty of response to any manipulation 
of the engineer's brake valve. 

d Uniformity of action of individual equipments associated in 
the same train and of any individual equipment at different times. 

e Smoothness of riding during stopping, slack action between 
cars, and the resulting shocks. 

f Capacity for future requirements. 

D The behavior of the brake shoes as the tests progressed 
and any variation in the results of similar tests which could not 
be accounted for by known changes independent of the brake 
shoe. One type of brake shoe was to be used throughout the 
range of the tests. Relating to objects 4, B and C, advantage 
was taken of this opportunity to establish as detinitely as pos- 


with a degree of efficiency as high as the existing physical condi- 
tions will permit. 

B Considering cylinder pressure alone the equipment may be 
installed so as to produce any desired pressure, either in service 
or in emergency. 

C The gain by use of the electric control, in addition to the 
pneumatic, is the elimination of the time required for the pneu- 
matic transmission of the action of the brake from car to car and. 
in addition the elimination of shocks and uncomfortable surging 
which results from the non-simultaneous application of the 
brakes on all cars. 

It is apparent that the gain from the electro-pneumatic con- 
trol is not so much in the shortening of the stop, particularly 
in emergency, as it is in the increased flexibility and certainty 
of control of the brake and the assurance that modern long 
heavy trains can be handled smoothly and accurately. 

D The troubles and inconveniences due to brakes failing to 
release, as well as the undesired application of brakes due to 
unavoidable fluctuations of brake pipe pressure when running 
over the road, are eliminated. 

E An adequate supply of air is available at all times. 

F The emergency braking power is available at any time, 
even after a full service application of the brake, since it is 
impossible for the engineman to use up the reserve emergency 
pressure without making an emergency application. 

G The equipment is adaptable tosa weights of cars and 
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Two brake equip- 
are two service 


to any desired percentage of braking power. 
ments for heavy cars are not necessary nor 
brake cylinders required, except for cars weighing more than 
the limit of the service capacity of one brake cylinder. Pto- 
vision is made for using one brake cylinder up to the maximum 
percentage of emergency braking power which it can provide, 
and for using two cylinders when a higher emergency braking 
power is desired. When using one brake cylinder, the maxi- 
mum service pressure is controlled by means oí a safety valve. 
When two cylinders are used, equalizing pressure from 110 Ib. 
brake pipe pressure is utilized for the service brake (instead 
of blowing the air away at a reducing valve) and another 
brake cylinder is used for the additional power required in 
emergency applications. The use of one or two cylinders is 
optional, depending upon the amount of braking power to be 
employed. 

Duplicate tests were made with the clasp brake rigging, two 
shoes per wheel, for every test made with the standard brake 
rigging, one shoe per wheel, in order to bring out the advan- 
tages of the clasp brake in the following desirable features: (A) 
constant piston travel for all cylinder pressures; (B) smooth- 
ness of action during stopping; (C) greater certainty of ob- 
taining and maintaining the predetermined braking force con- 
templated in the design of the air brake equipment and 
foundation brake rigging; (D) less displacement of journals, 
bearings and trucks, tending toward greater mechanical efh- 
ciency and less cost of maintenance; (E) a coefficient of fric- 
tion equal to or greater than that with the single shoe brake 
with less wear of brake shoe metal and lower wheel and brake 
shoe temperatures. 

The original plan contemplated two 12-car trains of standard 
P-70 steel passenger cars. These cars have 4-wheel trucks 
with one 16-in. brake cylinder per car. One train was equipped 


with the clasp type of brake rigging (two shoes per wheel) 
and the other with the type of standard brake rigging (one 
brake shoe per wheel) existing on these cars since they were 
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Brake Rigging Referred to as No. 3 Clasp Brake 
built, but modified by increasing the strength of the members 
to be suitable for 180 per cent braking power which neces- 
sitated lowering the brake shoes 1% in. below their former 
position and by anchoring the truck dead lever to the car 
body, instead of to the truck. 

In order to obtain the best data possible, instruments were 
devised for taking records of the friction of the rail, wheel 
sliding, retardation of the train, and slack action between cars 
as well as for a number of minor observations. 

The test train was 1,040 ft. long, consisting of a Pacific type 
locomotive and tender of the P. R. R. K2s class, weighing, in 
working order, about 200 tons, and 12 passenger cars averaging 
about 61 tons each. 
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The ET air brake equipment was used without any mod ¡fica 
auxiliary 
the braking power obtained 


tion on the locomotive, except that in some tests an 
device was used which increased 


during the early portion of the stop. 


The cars were equipped with the present standard air brake 
(PM) and with the improved type of air brake 
these installations being so arranged that 2 
(PM) to the 


apparatus 
equipment (UC), 


complete change from the standard equipment 


new equipment (UC) having PM features only or the complete 
pneumatic features of the new equipment or to the new equ i p- 
ment with complete electrical 

The standard plain cast-iron 


Each Wheel 


Brake Rigging with One Shoe to 


of the tests. In several tests flanged, slotted and half area 
shoes were employed. Special care was taken to insure uni- 
formity in quality and the condition of all shoes at the begin- 
ning and during the progress of the tests. 

The high-speed reducing valves of the PM equipment were 
adjusted to open at 62 lb. brake cylinder pressure. 

The standing piston travel was adjusted before each run to 
61⁄4 in. with a full service brake application. 

The tests were made on the southbound track of the Atlantic 
City Division of the W. J. & S. R. R. The portion of the track 
over which the braking was done was level, and part of a 
tangent about 25 miles long terminating at Absecon Station. 
A slight descending (0.3 per cent) grade approaching the 
measured test track was in favor of the train attaining speed. 
The point at which the brakes were applied was 2.880 ft. north 
of mile post 9. 

The track for a distance of 5,000 ft. south of the zero point 
wes wired for circuit breakers, which were placed at intervals 
of 25 ft. up to 1,200 ft. from the zero point, and at intervals 
of 50 ft. from there on to the 5,000 ft. point. Preceding the 
zero point, eight circuit breakers were located, 66 ft. apart from 
which the initial speed of train (speed at the trip) was 
determined. 

A cabin, located near the zero circuit breaker, contained the 
clock and chronograph from which in connection with the track 
circuit breakers, the speed of the train before and during the 
stop was obtained. | 

Aíter each test measurements were taken of the total length 
of the stop, and also the running piston travel on each car. 

Of the devices used on the track, the only one which requires 
special mention is the machine that was used to measure the 
force required to move OF keep moving a block of tire steel 
resting upon the rail. The pressure of this block on the rail 
could be varied by means of weights of 20, 40, 60, 80 and 100 
lb. Readings were taken with each of these weights and the 
coefficient of rail friction recorded was derived from the aver- 
age of the five readings. 


FEATURES OF THE UC EQUIPMENT 


The manner in which the functions of the universal control 
equipment are performed is described in full in the report of 
the tests. The valve mechanism which is the distinguishing 
feature of this equipment is of the “built-up” type which makes 
it possible to install and operate this equipment if desired in 
stages, by adding to the simplest arrangement of apparatus, 


including only those features required to give an operation 
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contro] could be quickly made- 
brake shoe was used in most 
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equivalent to that of the PM brake, up to the complete form 
Of the device. | 

The UC equipment, in its complete form comprises a valve 
mechanism called the universal valve with its permanent pipe 
bracket and three reservoirs, the auxiliary, the service and 
emergency reservoirs. 

The universal valve consists of an equalizing portion, which 
Primarily controls the charging and recharging of the reser- 
voirs oí the equipment, the service application of the brakes and 
the releasing of the brakes. 

A quick action portion with high pressure cap, which con- 
trols the transmission of serial quick action and obtaining of 
high emergency pressure in the brake cylinders when an emer- 
gency application of the brakes is made. 

An electric portion, which comprises the magnets, switch, etc., 
controlling the electric service application, electric release and 
electric emergency applications of the brakes. 

A pipe bracket, to which all pipe connections are perma- 
nently made and to which the various portions of the valve 
«levice are bolted. This bracket contains two small chambers, 
the quick action chamber and quick action closing chamber. 

The quick action closing chamber provides means whereby 
the quick action outlet from the brake pipe to the atmosphere 
is open when an emergency application is made and is closed 
when a predetermined time thereafter has elapsed. 

The quick action chamber in connection with the quick action 
closing chamber controls the operation of the quick action parts 
of the valve in accordance with the rate of brake pipe reduction. 

In addition to the above the equipment on each car comprises: 

An auxiliary reservoir which is the same size for all sizes 
Of brake cylinders, the pressure in which controls the move- 
ment of the equalizing piston and slide valve of the universal 
valve and supplies air to the brake cylinder. 

A service reservoir which varies in size with the size of the 
brake cylinder. This, together with the auxiliary reservoir, 
supplies air for operating the brake cylinder in service and 
emergency brake applications. 

An emergency reservoir which varies in size according to the 
size of brake cylinder used and the amount of emergency brake 
cylinder pressure which the installation is designed to afford. 
This reservoir supplies the air required to graduate the release 
of the brakes and to obtain quick recharging of the service 
and auxiliary reservoirs after a service application of the brakes. 
It also provides the additional supply of air required to obtain 
the increased brake cylinder pressure desired for emergency 
applications. 

The valve mechanism is designed to require a drop in brake 
pipe pressure of approximatelv 4 lb. before it is possible to 
obtain an application of the brakes. The equalizing piston 
moves on a differential much lower than this, however, so as 
to close the feed groove and thus prevent back leakage from 
the auxiliary reservoir. Thus a service application of the brakes 
is positively insured when the required 4 Ib. brake pipe reduc- 
tion is reached. From this point the rise in brake cylinder 
pressure corresponds to the reduction in brake pipe pressure 
in the proper relation to produce a full service brake application 

(SO per cent. braking power) for a brake pipe reduction of 
24 Ib. 
GENERAL DISCUSSION OF STOPS 

By reason of the many combinations of conditions under 
which ditferent tests were run, including different types of air 
brake equipments, methods of applying the brakes, nominal per 
cent of braking power, tvpes of brake rigging, brake shoe con- 
ditions. speeds and train make-up, a great variety of general 
comparisons might be made to illustrate the effect of these 
various conditions singly or in combination on the length of 
stop and the behavior of the trains during stopping. It will be 
possible to point out in this paper only the more significant and 


important comparisons which emphasize the salient features of 
the tests. 
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The shortest 60 m. p. h. emergency stop was made with a 
single car (locomotive not attached) with the No. 3 clasp brake 
electro-pneumatic equipment, 180 per cent braking power, and 
flanged brake shoes. The car was stopped under these condi- 
tions in 725 ft. The average retarding force for this test was 
332 Ib. per ton. This is equivalent to the resistance offered by 
a 16.6 per cent grade on which one end of a P-70 car (80 ít. 
long) would be 13.3 ft. higher than the other end. 

This stop of 725 ft. from 60 m. p. h. made with a modern 
heavy passenger equipment car establishes a new record for a 
railway car stop. | 

Assuming a rail adhesion of 25 per cent, the shortest possible 
stop which could be obtained, by utilizing this adhesion to its 
maximum throughout the period of braking, would be 481 ft. 
This would require an ideal brake shoe and a controlling mech- 
anism which would automatically adjust the retarding force of 
the brake, so that it would be at all times the maximum which 
could be used just short of producing wheel sliding. 

The shortest 80 m. p. h. stop was made, with conditions the 
same as mentioned above, in 1,422 ft. This is equivalent to an 
average retarding force of 310 lb. per ton. i 

From the data of stops made with locomotive alone and single 
car breakaway stops it is possible to calculate the approximate 
length of stop which would be obtained with a locomotive and 
train of twelve cars equipped with the electro-pneumatic brake 

Calculated from the results of single car breakaway tests, the 
best 60 m. p. h. train stop that could have been obtained with the 
means available during these tests is about 800 ft. and the best 
80 m. p. h. stop about 1,570 ft. 

The shortest 60 m. p. h. train stop with a locomotive and 
train of twelve cars was 1,021 ft. This was made with high 
braking power on the locomotive and No. 1 clasp brake, electro- 
pneumatic equipment, 180 per cent braking power and plain 
shoes on the cars. 

The shortest 80 m. p. h. train stop was made in 2,197 ft. with 
high braking power on the locomotive and with No. 1 clasp 
brake, electro-pneumatic equipment, 150 per cent braking power 
and plain shoes. 

BRAKE SHOES 

The condition of the material in the brake shoes, the manner 
in which they are adjusted to fit the wheel, and the bearing 
which the shoes have on the wheel will materially influence 
the length of stop, having the greatest effect at the higher 
speeds. These agencies, although previously observed and rec- 
ognized in a theoretical way, had never been so forcibly im- 
pressed upon observers as during the present series of tests and 
the information gained from the performance of the brake shoes 
in the tests has developed some noteworthy facts in regard to 
them. ° 

CONCLUSIONS 

In service applications with the improved (UC) equipment a 
greater flexibility of operation is provided. That is, the braking 
power per pound of brake pipe reduction is lower, thus giving 
the engineer a greater time in which to use judgment when 
manipulating the brakes. At the same time, however, the max- 
imum braking power obtainable in a full service application is 
higher. ` 

A more sensitive and prompt release of the brakes is insured, 
tending to improve the releasing action. oí all brakes in the 
same train of mixed old and new equipments. 

The action of the old and the new equipments mixed in the 
same train 1s harmonious and free from rough slack action or 
shocks both in service and emergency operation. 

The UC equipment is adaptable to any weight of car and may 
be installed to furnish any desired nominal per cent of braking 
power. 

With the new equipment operating electrically or pneumatic- 
ally; there is always available a quick acting and fully effective 
emergency brake. This is not the case with the old equipment. 
in which the relation of the service and emergency functions 
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is such that a quick action application. could not be obtained 
after a service application of any consequence. The following 
average results indicate the degree to which this difference has 
an effect on the length of stop. Considering the ordinary full 
service stop from 60 miles per hour with both brakes (say 
2,000 or 2,200 ft.) as 100 per cent, the attempt to make an 
emergency application with the old equipment does not produce 
any shorter stop than if only a full service application were 
made. With the improved apparatus operating pneumatically, 
an emergency application following a partial service application 
will shorten the stop about 14 per cent and after a full service 
application about 10 per cent. 

With the electro-pneumatic brake these figures are respec- 
tively 23 per cent and 15 per cent. 

An electrically controlled brake application has been recog- 
nized as ideal ever since the report to this effect presented by 
the Master Car Builders’ Committee in charge of the famous 
Burlington Freight Brake Trials 1886 and 1887, for the reason 
that thereby the time element in starting the application of the 
brakes on various cars in the train is eliminated, a correspond- 
ingly shorter stop made, and the possibility of shocks at any 
speeds removed. With the new brake apparatus the effective- 
ness of the pneumatic emergency application is so considerably 
increased that the saving in time due to electric control has 
proportionately less influence on the length of stop, but its 
effect in eliminating serial action and consequently the possibil- 
ity of shocks due to brake applicatión is of importance. 


The graduated release fcature of the improved brake ap- 


paratus permits stops to be made shorter, smoother and with 
a greater economy in time and compressed air consumption. 

The new apparatus can be applied to give only the equivalent 
of the old standard apparatus if desired but in such a form the 
complete new apparatus can then be built up by the addition 
of unit portions to the simplest form of the mechanism. 

The electro-pneumatic brake acts as an automatic telltale in 
cases of malicious or accidental closing of an angle cock after 
the train is charged by permitting all the brakes to apply, it 
being thereafter impossible to release the brakes behind the 
closed coek until the cock is opened. 

The PM equipment will start to apply on a brake pipe reduc- 
tion of 2 lb. A 4-1b. brake pipe reduction is required to start 
an application with the UC equipment, thereby preventing undue 
sensitiveness to application on slight, unavoidable fluctuations 
in brake pipe pressure. As a bona fide service reduction of 
more than 4 lb. continues, the rate of attainment of braking 
power is the same as if no stability feature had existed. 

The attainment of full service braking power on the entire 
train with the UC equipment operating pneumatically was 16 
seconds, 33 per cent longer than with the PM equipment be- 
cause of the smaller size reservoirs used for greater flexibility. 

Full service braking power was obtained in nine seconds with 
the electro-pneumatic power, but without sacrificing desirable 
flexibility because of the increased sensitiveness of control. 

The time of transmission of serial quick action through the 
brake pipe is practically the same with UC and PM equipments. 

The time to obtain full emergency braking power with the 
PM equipment on the entire train was 8 seconds; with the UC 
equipment operating pneumatically 3.5 seconds or 56 per cent 
shorter; with the electro-pneumatic equipment 2.25 seconds or 
/2 per cent shorter. 

With the electro-pneumatic brake a uniform increase in per 
cent of braking power results in a substantially uniform de- 
crease in length of train stop. An increase of 5 per cent in 
braking power reduces the length of stop about 2 per cent 
within the range of braking powers tested. 

The available rail adhesion varies through wide limits, e. g., 
from 15 per cent in the case of a frosty rail early in the morn- 
ing to 30 per cent for a clean, dry rail at mid-day. 

The amount of wheel sliding depends more on the rail and 
weather conditions than on the per cent braking power. Some 
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sliding was experienced with braking powers as low as 90 
per cent and 113 per cent where rail conditions were uniavor- 
able, but 180 per cent braking power did not cause wheel slid- 
ing with good rail conditions. 

The effect of excessive wheel sliding was to make the length 
of the stop about 12 per cent greater than similar stops with- 
out wheel sliding. 

Brake Rigging.—-An efficient design of brake rigging must be 
produced before the advantages of improved air brakes or 
brake shoes can be fully utilized. 

The use of the clasp type of brake rigging eliminates un- 
balanced braking forces on the wheels and so avoids the unde- 
sirable and troublesome journal and truck reactions that come 
from the use of heavy braking pressures on but one side of 
the wheel. This has an important effect not only on freedom 
from journal troubles but also in enabling the wheel to follow 
freely vertical inequalities of the track. 

The clasp brake also improves the brake shoe condition ma- 
terially, both as to wear and variability of performance. 

Although the clasp brake rigging will produce better stops 
than a single shoe brake rigging equally well designed (other 
conditions being equal), its advantage in this direction is of 
less importance than in the improved truck, journal and shoe 
conditions mentioned above. 

The tests indicated that at least 85 per cent transmission 
efficiency could be obtained with either single shoe or clasp 
brake rigging. 

The following features were observed to be of importance if 
maximum overall brake rigging cfficiency is to be secured: 

(a) Protection against accidents that may result from parts 
of rigging dropping on the track. 

(b) Maximum efficiency of brake rigging at all times to 
insure the desired stopping with a minimum per cent of brak- 
ing power. 

(c) Uniform distribution of brake force, in relation to 
weight braked, on all wheels. 

(d) With a given nominal per cent braking power, the ac- 
tual braking power to remain constant throughout the life of 
the brake shoes and wheels. 

(e) Piston travel to be as near constant as practicable under 
all conditions of cylinder pressure. 

(f) Minimum expense of maintenance and running repairs 
of brake rigging between the stopping of cars. 

Length of Stop.—The stops and observed performance oí the 
air brake, brake rigging and brake shoe are in agreement with 
the relation generally assumed to exist between the speed and 
other variables mentioned and resultant length of stop. This 
relation for straight, level track and neglecting air and internal 
friction on the one hand and the rotative energy of the wheels 


and axles on the other hand, is: 
ya 


St = 1.467Vt + 
30Pef 


in which the terms have the following significance and range of 
values according to conditions 


St = length of stop to be expected in ft. 
V = initial speed of train in m. p. h. 


t time at the beginning of the stop during which the brakes are 
to be considered as having no effect, to allow for the time 
element in the application of the brakes. 

Kind cf 
Air Brake Equipmert 
há 
For a 12-car train PM  Electro-Pneumatie 
A A 2.0 0.70 
E A viso pu TU e To Np 2.5 0.85 
P = nominal per cent braking power corresponding to the average 


cylinder pressure existing for that portion of the stop after 
the brake is considered fully applied. 


With a single car or several similar cars, stopping without 
the locomotive attached, the value of P can be obtained from an 
average of all brake cylinder indicator cards or taken from one 
typical brake cylinder card, provided all cylinder pressures and 
foundation brake installations are substantially alike. 
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REPAIRING SLIDE VALVE FEED VALVES 


BY J. A. JESSON 
Air Brake Foreman, Louisville & Nashville, Corbin, Ky. 

The successful working of the feed valve depends principally 
on the fit of the piston and supply valve. It is essential that the 
cylinder and valve bushings be in alinement and that the fit 
of the piston in its cylinder be accurate. 

The drawings show a method developed by the writer for 


wi 
furbing reamer: 


Fig.l. Fig. 2A. 


Recess for lock so nutcan 
be removed without dis- 


in the end of the mill. An end mill D is used for facing off any 
irregularities on the end of the body to which the cap nut fits. 
This mill has a l-in. hole and should be operated on the pilot 
shown in Fig. 2, being shown in Fig. 4 as a matter of conven- 
ience. It is turned by a handle which fits in the key way as 
shown and is fed by the nut C. 

A jig for truing up the feed valve piston is shown in Fig. 5, 
in which .4 1s a steel cylinder; B is a similar piece which fits 
closely in 4; G is a split bushing and is used for holding the 
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Method of Repairing Slide Valve Feed Valves 


this class of work that is giving good results. It can be used 
in places where special power machines are not available. 

The cylinder bushings are counterbored and cut off the cor- 
rect size in a lathe. The slide valve bushings have the valve 
over lap groove and the counterbore on the boss end made 
preferably in a lathe, as neither of these operations interferes 
with the finished product, provided proper dimensions are 
adhered to. 

The tap shown in Fig. 1 is used for extracting the old cylinder 
bushing. One end is made so that it forms a guide for the tap 
and is a close fit in the slide valve bushing. The tap is then run 
into the cylinder bushing a sufficient number of turns to secure 
a good grip on the bushing, which is then forced out by striking 
the guide. 

When boring the cylinder bushing it is rough reamed to within 
about 0.002 in. of the size of the piston to be used, then finished 
to size as shown in Figs. 2 and 2A. The reamer is placed on 
pilot .4, which is screwed into the tapped hole at the back of the 
feed valve. The reamer and the feed nut C are connected by 
catch or lock D, as shown, to prevent the reamer from traveling 
too fast. A wrench is used on the nut for turning the reamer. 
When through reaming, the catch is turned until the spring 
draws it clear of the reamer into the recess in the nut. The 
threads on the pilot are 20 per inch; the reamer has a 1 in. 
straight hole. It is essential that the reamer be fed slowly on 
fine cuts. 

Fig. 3 shows a 1'4-in. shell reamer with a 5$-in. straight hole, 
working over a pilot, which is fastened to the feed valve as 
indicated in Figs. 2 and 2A. This is used to finish the valve 
bushing, which is forced in with the inside diameter smaller and 
the bosses on the end longer than standard so they may be 
finished to standard dimensions. After the inside diameter of 
the bushing has been finished, the reamer is removed and a 
thimble is put over the pilot. This is of such length that when 
1/16 in. is removed from the bosses by the 154-in. end mill C 
shown in Fig. 4, the thimble will fit bare on the face recessed 


piston central in B; and C, D, E, F and P form a combined tool 
and post. The tool D is '4 in. in diameter, flattened on the upper 
side for the set screw Z, and is operated hy the feed screw F, 
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Vise Jaw 
Fig. 5. 
Part of the Equipment for Repairing Slide Valve Feed Valves 


which is swivelly connected. A threaded block H carries a nut 
l|. The ends of the block H, and piece B are clamped between 
vise jaws. This holds the piston M tight against the end oí B; 
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the nut J is neld by the pin J, which fits in a hole in the post K, 
the latter being screwed into A as shown. 

Turning 4 with the four handles N causes the nut 7 to feed 
tne cylinder 4 until the tool has cut across the face of the 
piston; it can then be reversed without moving the tool. The 
block H is 156 in. in diameter by 15$ in. long, and has 20 threads 
per inch. 

The piston will usually true up to about 0.005 in. or 0.006 in. 
less than the old size. An assortment of reamers is used, ground 
in dimensions of thousandths of an inch, beginning at 0.005 in. 
less than 134 in.. and so on. To finish the cylinder for the new 
standard piston a reamer 134 in. plus 0.0005 in. is used. What- 
ever diameter the piston trues up, a corresponding size of reamer 
can be used for finishing the cylinder fit. 

Templates should be kept for measuring the various sizes of 
pistons. An easy way to make them is to bore out old feed valve 
cap nuts and screw them into the body, then bore them out with 
the different size reamers, the same as in boring the cylinder 
bushings. Where a piston fits a template slightly loose a good 
method is to heat the feed valve body around the bushing. This 
will cause it to expand slightly; then bore while it is hot, and 
when it cools off it will be slightly smaller than if bored cold. 
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IMPROVED TOOL HOLDER AND CENTER 
FOR WHEEL LATHES 


BY C. M. NEWMAN 
General Foreman, Atlantic Coast Line, South Rocky Mount, N. C. 


The turning tools used on large wheel lathes are generally 
made from the best grade of high speed tool steel and are so 
large that they are very expensive. The accompanying en- 
gravings illustrate a tool holder made at the Atlantic Coast 
Line shops at South Rocky Mount, N. C., which uses 1'4 in. by 
114,in. high speed tool steel. This holder has been tested on 
ten pairs of driving wheel tires by using it in one post and a 
tool made of the same make and grade of steel, but 1% in. by 
3 in, in the other post. The service rendered by the smaller 
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loo! Holder: 
Right Hand Tool and Hoider for 30 In. Wheel Lathe 


Tool Ready for Service 
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steel in this holder was equally as good as that of the larger 
tool. It is also easier for the machine operator to handle the 
lighter tools, and the cost of maintenance is less than that of the 
heavy ones. 

The greatest benefit to be derived from the use of this holder 
and the smaller steel is in the cost of applying a set of new 
tools. To equip a machine with a set of two roughing tools, 
ready for service, made of 114 in. by 3 in. by 24 in. high speed 
tool steel costs approximately $36, while a set of two roughing 
tools made of 114 in. bv 1% in. by 24 in. high speed tool steel 
costs approximately $14, a saving of $22 on a set. When the 
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tools are worn to as short stock as can be used, about 7 in. 
we have in one case two pieces of 1% in. by 3 in. by 7 in. steel 
worth about $10, and in the other case two pieces of 174 in. by 
114 in. by 7 in. steel worth about $3.60, or a difference of $6.40 
in the value of the scrap. This steel can, of course, be re- 
claimed and used on smaller machines. 

A set of two of these tool holders can be made for about $8, 
including labor and material. Adding this to the cost of the 
tools gives a total cost of $22 for the smaller tools and the 


Center for Wheel Lathe 


tool holders, which is $14 less than the cost of two roughing 
tools made of 1% in. by 3 in. steel. 

It will be seen from the construction of the holder that the 
cutting edge of the tool is well supported. To remove the tool 
from the holder and the holder from the post is not any more 
difficult than to remove the large solid tool. The tool holder 
can also be used on boring mills and other heavy machines, and 
can be made to carry other styles of tools by changing the 
shape of the supporting end. If used on boring mills the hold- 
ers should be made the same size as the tool steel originally 
used. 

We have at times had the ends of the centers of wheel lathes 
broken due to excessive strain or to rough usage on the part 
of the operator. When an accident of this nature occurs it re- 
quires the removal of the end cap and screw in order to take 
out the broken center from the spindle and apply another, con- 
suming from two to three hours of the operator's time as well 
as delaying the work on the machinc. The other illustration 
shows an improved center which is now being used, and which, 
if broken, can be removed by a turn on the pull nut without 
removing any part of the machine, and another center can be 
quickly applied. In addition to the time saved by this change 
there is quite a saving in material when it is necessary to make 
a new center. The original centers were made of tool steel 
at an approximate cost of $10 each. This improved style of 
center is made of tool steel at an approximate cost of $2 for 
material, or a saving of $8 for each center. The sleeve or 
bushing which carries the center 1s made of mild machine steel, 
and after application always remains in the spindle. 


Size or ExHavsT NozzLes.— An account of experiments on 
locomotive blast pipes or exhaust nozzles and funnels is given 
by G. Strahl in the Zeitsch. des Ver. deutsch. Ingen. for Novem- 
ber 1. The experiments were conducted with stationary and 
moving locomotives on the Prussian State Railway, and confirm 
in general the theory of Zeuner upon which the formulas which 
are at present in use for the calculation of the funnels and blast 
pipes of German locomotives are based. He finds, however, that 
the diameter of these parts of the engine should be a litle greater 
than that given by Zeuner's theory. He finds that this increase 
in their dimensions does not interfere with the full draft of the 
locomotive. In practice the best funnel—that is, the one which 
permits the employment of the blast pipe of largest diameter— 
usually requires a space between it and this blast pipe impossible 
to realize on account of the limited dimensions of the smoke 
box. In this case, the blast pipe should be placed as low as pos- 
sible, and should have the maximum diameter compatible with 
that of the exhaust ports so as to give a funnel as large as pos- 
sible.—T7/Ae Engineer. 
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Attachments for Work on Eccentrics and for 
the Operation of Air Motors in Close Quarters 


BY R. S. MOUNCE 


MANDREL FOR TURNING ECCENTRICS 
The mandrel shown in Fig. 1 is used for turning eccentrics 
on a boring mill. Two lines are laid off on the table and through 
the center of the machine, at right angles to each other. Two 
studs are applied on one of these lines at distances of 9 in. and 
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Fig. 1—Mandrel for Turning Eccentrics on a Boring MI 


12 in. each side of the center, for the purpose of holding the 
base A of the mandrel on the boring mill table. The other 
line forms an index for setting the mandrel by means of the 
scale on the side of the base to any desired throw. With the 
spacing of the holding studs, together with the slots in the 
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Fig. 2—Right Angle Attachment for Air Motors 


base of the mandrel, any throw from 4 in. to 9 in. may be ob- 
tained, which more than covers all the sizes of locomotive ec- 
centrics. The scale is graduated in quarter inches, and the set- 
ting is always equal to one-half the throw. Several sizes of man- 
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drels E are required with this apparatus to fit the several sizes of 
eccentrics. The mandrel has a keyway, which fits over the two 
small keys on the boss of the mandrel base; it also has a key- 
way corresponding to the keyway in the driving axle, so that 
eccentrics may be keyed in place on the mandrel, thereby in- 
suring accuracy in turning. Handles B are provided to facili- 
tate applying or removing the mandrel from the base. After 
the eccentric has been applied and keyed to the mandrel, there 
remains only to place the cover plate C over the bolt D, and to 
tighten the nut, drawing the whole securely together. 


CLOSE QUARTER ATTACHMENT FOR AIR MOTORS 


By means of the device shown in Fig. 2, drilling and reaming 
can be done with an ordinary air motor in as limited a space 
as with a specially designed close quarter motor. The attach- 
ment shown in the drawing makes the purchase of close quarter 
motors almost unnecessary; it is not a costly apparatus to 
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Fig. 3—Water Jacket Door for Oll Furnace 


make, nor is its maintenance expense high, provided it is given 
sufficient lubrication and is handled with reasonable care. The 
air motor is attached to the driving shaft 4, and is held in po- 
sition by the cross bar B. This shaft rotates in a brass tube, 
which is brazed to the frame of the apparatus; and the bevel 
gear at its extremity mates with another bevel gear on the 
spindle C. The spindle revolves in the bearings, D and E, 
which are brazed and pinned to the ends of the frame. It is 
bored to take a Morse taper shank No. 3, and is provided 
with a drift-key slot to permit of backing out the drill or reamer. 
The other end of the spindle is cupped out so that the feed 
screw F may have a reasonably long travel. It is well known 
that the speed of air motors is rather high for large sized drills 
or reamers. An advantage of this close quarter attachment is 
that the bevel gears may be designed so as to give a consider- 
able reduction of speed. By changing the dimensions of all 
parts as far as may be necessary, an attachment may be con- 
structed for several sizes of motors and for the corresponding 
sizes of drills and reamers. 


IMPROVED DOOR FOR OIL FURNACES 


A water front door is shown in Fig. 3 as applied to a Ferguson 
spring banding oil furnace, although it may readily be applied to 
any similar forging furnace. It is operated. the same as the cast 
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iron, fire brick lined door with which the furnace was originally 
equipped. It is so designed that, regardless of the position of 
the door, cold water is always flowing in and hot water flowing 
out. The 34 in. intake pipe is clamped in the water front, as 
shown, so that the cold water enters at the bottom of the door. 
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Fig. 4—Alr Driven Milling Cutter for Cutting Eccentric Keyways 


The Y. in. feed pipe is small enough to pass freely into the in- 
take pipe and when the door is at its lowest position, the end 
of the feed pipe is 114 in. below the top of the intake pipe. The 
1% in. overflow pipe 1s tapped in the outer door sheet, near the 
top, sliding freely in the 2 in. drain pipe, and when the door is 


at its highest position, the overflow pipe 1s several inches below 
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boilers. This improvement was devised by T. J. McCann, black- 
smith shop foreman at the Cleveland shops of the Erie Rail- 
road. 
: MILLING ECCENTRIC KEYWAYS 

The details and assembly drawings of a device for miling 
eccentric keyways in axles are shown in Figs. 4 and 5. It is 
driven by an air motor which fits on the spindle A. The body 
of the jig fits over the axle and 1s rigidly held to it by chain 
clamps which extend around the axle. These clamps consist ct 
a bar B, Fig. 5, swung from hooks in the side of the jig body 
by chains. A 1 in. set screw passes through the clamping bar 
bearing on the under side of fhe axle and is used to do the 
actual clamping. The air motor and milling tool are carried on 
one end of the side C, Fig. 4 which is fed in and out by the 
feed screw D. The milling tool is raised or lowered through 
the screw bearing E and when correctly located is held by the 
lock nut F. The method of operation is briefly as follows: The 
device is centered in relation to the indicated location of the 
eccentric keyway, and is then rigidly fastened to the journal b» 
means of the chains and clamping device. The driving power 15 
furnished by an air motor attached to the driving spindle, which 
transmits motion directly to the end mill It is generally ad- 
visable to drill a clearance at each end of the keyway, thereby 
making the work of the end mill easier. In milling the keyway. 
the end mill is lowered a suitable amount by means of the ver- 
tical feed screw and is held rigidly in its vertical position by 
the lock nut. By turning the crank in the proper direction, the 
cut is taken the length of the keyway. The mill is again lowered 
and the cut is taken across in the opposite direction, and so on 
until the keyway is completed. Feeding is, of course, all done 
by hand, but a set of keyways can be laid out and milled com- 
pletely in from seven to nine hours. 

ABOLISHING DEAD BUFFERS IN ExcLAxp.—Beginning January ! 
no dead buffer vehicles have been run on the railways in Eng- 
land and Wales. In Scotland the conversion is to be completed 
by the end of 1915, and the traders have been informed that all 
dead buffer wagons must be converted into spring buffer wagons 
by that date.—The Engineer. 


SELF- PROPELLED Cars.—On many railways abroad the self- ` 


propelled car has been in use for a long time. In accordance 


with the former state of engineering knowledge, most of these 
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Fig. 5—Details of Machine for Miliing Eccentric Keyways 


the top of the drain pipe. 


simple. 
plate and are riveted to a frame of 114 in. by 
with tar paper between the frame and the sheets. 


of washing out the water front. 


The construction of the door 1s quite 
The inner and outer sheets are made of 14 in. boiler 
314 in. bar iron 
At one of 
the lower corners, a 34 in. pipe plug is provided for the purpose 
The water never reaches the 
boiling point and there is no waste, as the hot water flows to a 
hot well from which the water is drawn for washing locomotive 


cars used to be steam cars. It is only lately, in consequence of 
the progress made in electrical science and of the resulting enor- 
mous development of tramways, and of the improvements made 
in internal combustion motors, that a number of other types ap- 
peared, which have many advantages as compared with steam 
cars. It is no doubt due to this that rail motor cars have come 
into extensive use.—Bulletin of the International Railway Con- 
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INSTALLATION AND MAINTENANCE OF 
ELECTRIC HEADLIGHT EQUIPMENT 


BY V. T. KROPIDLOWSKI 
VI 


In this, the last article of the series, the writer will deal with 
the steam turbine, taking up only those principles that are es- 
sential to the proper care and operation of a turbine of this kind. 
Some knowledge of its main principles on the part of the reader 
will be assumed. 

The principle upon which the turbine operates is quite gen- 
erally understood, but it may be well to refer to the reasons why 
steam acquires such a great velocity as compared with water. 
The law of gravitation governs in this case, as elsewhere. In 
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116 ft. and 47,032 ft. The velocity of the water is, V64.32 X 
116 = 86.5 ft. per second, and of the steam, V 64.32 X 47,032 = 
1,798 ft. per second. These velocities, of course, are theoretical. 

A question that is often asked is, "Why is the efficiency of the 
headlight turbine so low?"; or to put it in more usual form, 
"Why does this turbine consume so much steam compared with 
larger turbines?" There are many factors to be considered, 
but the principal reason why a small turbine or any other prime 
mover cannot be made as efficient as a large one is because, to 
begin with, the large unit does not work at 100 per cent ef- 
ficiency and therefore when the size is reduced the efficiency must 
be considerably less. 

The principal loss in a steam turbine is the rotation loss of the 
wheel revolving at high speed in certain atmospheric conditions 
inside the turbine casing. In a large machine this amounts to 
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Diagrams for Use in Electric Headlight Turbine Calculations 


order to impart motion to a body or mass there must be a dif- 
ference of level, or pressure, and the greater the difference the 
greater will be the velocity. The formula for the velocity ac- 
quired by a falling body is V2gh, where g represents the force 
of gravity, 32.16, and h the height, or head, through which the 
body falls. The height of a column of water equivalent to a 
pressure of 50 Ib. is, 50 — .4335 (the weight of a cubic inch of 
water) and the height of a column of steam at that pressure, 
assuming that the density of the steam remains constant is 
144 >x 50 

, in which 144 is the number of square inches in a 

.1533 

square foot and .1533 is the weight of a cubic foot of steam at 
30 Ib. gage pressure. The heads, therefore, are respectively, 


only 1 or 2 per cent, whereas in a small one it might be as high 
as 20 per cent or more. A further heavy loss in a turbine of the 
single or double wheel impulse type is due to the speed. In 
order to absorb all the velocity from the steam jet, the buckets 
in this turbine would have to travel at such a rate of speed as 
would be entirely impracticable. This residual velocity which 
the steam has after leaving the last bucket is the other great 
cause for inefficiency in a small turbine. Furthermore, there 
is only a very small portion of the periphery of the wheel util- 
ized, while in a large machine the total circumference is used. 
Another thing that is not taken advantage of in the operation of 
small turbines 1s the condenser, which is the most effective agent 
in reducing the steam consumption when it is remembered that 
there is as much power in steam in expanding from atmospheric 
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pressure down to 2714 in. of vacuum as there is from 150 Ib. 
down to atmospheric pressure. By using Carnot’s formula, 
Ler, 

, where T, is the absolute initial temperature of the steam 


T, 
entering a heat engine and T, the temperature of the steam 
leaving, we can see that the lower the exhaust temperature 
the more work will be obtained from the steam. 

The inefficiency of the turbines used for electric headlights, 
aside from the unavoidable features mentioned above, is 
also largely due to the necessity of making a cheap machine in 
order to keep the price down to an amount which the railway 
companies are willing to pay. By the machining of the sur- 
faces in the wheel and the addition of other refinements, a 
much more economical machine could be produced. Even a 
reasonable increase over the price of the present headlight tur- 
bine would produce a machine that would run on 80 Ib. or 100 
lb. of steam per horse power hour, as against the present con- 
sumption of 175 Ib. to 200 Ib. Dull bucket edges, as furnished in 
the small jobbing machines, also cause a loss, as do also the 
rough surfaces of the bucket walls and nozzles, and of the sides 
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Fig. 8—Turbine End of American Generator 


of the wheels. All these losses are much greater in a small ma- 
chine than in a large one. 

In an impulse turbine the periphery, or we will say a point, 
such as a bucket on the wheel, must travel half as fast as the 
steam that issues from the nozzle in order to be able to absorb 
all the velocity from the jet. When this condition is fulfilled the 
steam will have no velocity in relation to the stationary part of 
the turbine, and it will merely be paying out like a rope from a 
reel, as illustrated in Fig. 1. In an ideal turbine, the buckets 
would be shaped as in Fig. 2, so as to completely reverse the 
direction of the steam, but in practice they cannot be so shaped 
for the reason that the steam leaving the buckets would strike the 
backs of the other buckets, as indicated by the arrow a, Fig. 2. 
To avoid this they are shaped similarly to the bucket oo, Fig. 3. 

Let us now take a concrete case and see what the possible 
efficiency would be. Assuming an initial pressure of 200 Ib. 
per square inch and a final pressure of one atmosphere, the 
ratio of the pressures is 075. From Fig. 4 we find that the ve- 
locity of the jet from a properly designed nozzle, with no nozzle 
losses, is 3,000 ft. per second. Laying this off to scale, so that 
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the length will represent the 3,000 ft. per second, and making an 
angle of 20 deg. with the line E-B, which represents the wheel, 
we will call this V,, Fig. 5. Then .4E = 3,000 sin. 20 deg. = 
1,026, and BE = 3,000 cos. 20 deg. = 2,819; whence CE = 
2,819 — 182 — 2,637; CB is the peripheral speed of a 14 in. tur- 
bine wheel under these conditions and is 182 ft. per second. The 
angle ACE, which the relative velocity, JC. of the steam makes 


Fig. 9—Sectlon Showing Valve of American Generator 


with the plane of rotation, is the angle whose tangent is 1.026 — 
2,637 = .388; the angle is 21.25 deg. The relative velocity UV; is 
2,637 — cos. 21.25 deg. — 2,835 ít. per second. Now assuming 
no loss by reason of the shock at the entrance to the blade, due 
to the steam striking on the edge, and neglecting friction losses, 
the steam will leave the blade with a relative velocity of 2,835 ft. 
per second and at an angle of 30 deg. (the blade angle) with the 
plane of rotation. The triangle of velocities at the exit is then 
represented by BCD, and V; the actual velocity of the steam 
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Fig. 10—Turbine End of the Schroeder Generator 


leaving the wheel, is 2,680 ft. per second. The maximum possible 
3.0007— 2,680" 
efficiency in this case is then —————— = 20 per cent, nearly. 
3.000* 
But most of the turbines use the steam twice, that is, the jet 
is re-directed against the whecl. and in that way the remaining 
velocity is reduced. By repeating the process of calculations, 
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we obtain for the absolute velocity of the steam leaving the wheel 
2,074 ft. per second, the efficiency being increased to about 50 
per cent. | 

If we now wish to know the possible steam consumption of the 
turbine we can get at this in the following manner: The steam 
pressure at which these turbines are usually worked in actual 
service is about 150 lb. and by referring to Fig. 4 we ascertain 
that steam expanding from 150 lb. down to atmospheric pres- 
sure (the ratio of p — P being .09) has a velocity of approxi- 
mately 2,933 ft. per second. From Fig. 6 we learn that the 
energy due to this velocity is about 132,500 foot-pounds. Of 
course the quality of the steam is not 100 per cent, but will be 
somewhere near $6 per cent, reducing the energy to 127,200. 
Furthermore, the nozzles used in these turbines are not per- 
fect, and we will assume the efficiency of the nozzle to be 
60 per cent, so that the available energy is again reduced to 
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Fig. 11—Turbine End of Pyle-National Generator 


76,320 foot pounds. As mentioned before, the windage and 
friction losses of the wheel in a small turbine of this kind 
amount to about 25 per cent, reducing the efficiency of the 
turbine to 50 X .25 = 125, and 50 — 12.5 = 37.5 per cent, 
the turbine utilizing 37.5 per cent of the available energy, 
76,320 foot-pounds, which amounts to 76,320 x 37.5 = 28,620 
foot-pounds. The theoretical steam consumption per horse 
power house is then 1,980,000 — 28,620 = 70 1b., 1,980,000 being 
approximately the foot-pounds per horse power hour. This 
would be very economical for a turbine of this kind, but from 
actual tests it is found that these turbines consume from 180 
lb. to 200 Ib. of steam per horse power hour. The actual ef- 
ficiency, therefore, if we take the higher rate of consumption, 
is 70 — 200 = 35 per cent; and 35 per cent of 37.5 = 13 per 
cent, which is the actual efficiency. The efficiency loss due to me- 
chanical construction is, therefore 37.5 — 13 — 24.5 per cent. 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 147 


]t is essential that the turbine speed be kept up to its rating, 
not running below or above that speed to any extent. The 
steam pressure should also be maintained as specifed by the 
manufacturers as by varying any of these the efficiency is im- 
paired and steam consumption increased. This will be seen by 
referring to Fig. 3. For example, consider the actual velocity 
of the steam as constant and vary the speed of the wheel. 
Thus, let OO, Fig. 3, be the blade and BO the tangent to its 
curve at the point of entrance. Let 40 be, to the same scale, 
the actual direction and velocity of the steam leaving the nozzle. 
Let MO be the direction of motion of the wheel. Draw AN 
paralle] to MO and cutting the tangent BO at the point B. 
To prevent shock, the relative velocity of the entering steam 
must be in amount and direction that of BO. Completing the 
parallelogram 4BOB', B'O, equal to AB, is the proper speed 
for the wheel. For, if speed of the wheel be greater than B’O 
as C'O, the parallelogram of velocity is 4C'OC, and OC is the rela- 
tive velocity of the steam, which will strike the back of the blade, 
wasting energy in a downward thrust on the shaft. The same 
wil be true if the wheel is not running fast enough, and also 
if the velocity of the steam is varied by varying the pressure. 
From this it is seen that it is very important to maintain the 
speeds and velocities for which the turbine is designed. It is 
also important to see that the nozzle is properly designed, as 
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Fig. 12—Enlarged View of Steam Nozale and Reversing Chamber of 
Pyle-Natlonal Turbine 


upon it depends the velocity of the steam, and consequently 
the energy in foot-pounds. Wet steam should also be avoided, 
as it is very injurious to the buckets, wearing them out quickly. 

There are various designs of nozzles, but a correct design 
is only produced after careful experiment. We know that with 
the convergent nozzle we can obtain just so much velocity and 
no more, and no matter how much we reduce the steam pres- 
sure at the exit end, or increase the steam pressure at the en- 
trance end of the nozzle, we can obtain only the velocity due 
to the ratios of p + P = .58, which is 1,446.5 ft. per second. 
But with a divergent nozzle we are able to obtain varíous ve- 
locities (within the limits, of course, of expansion) according 
to the design of the nozzle. Fig. 7 shows the theoretical half- 
contour of a divergent nozzle, which is calculated from the 
velocity and density when controlling its expansion gradually. 
All the data for this curve are obtained from Fig. 4. 

The vital part of a steam turbine is the governor, and this 
and the bearings are the only things about the machine that 
demand the attention of the operator and attendant. If these 
features are properly looked after and maintained very little 
trouble will develop, aside from something unusual and un- 
foreseen that may happen once in a great while. 

Fig. 8 shows the turbine end of the American machine. The 
speed of this machine is regulated by screwing the two span- 
ner nuts b either to the right or left, depending on whether it 
is running fast or slow. A very slight turn makes quite a dif- 
ference in the speed. As the nuts are turned to the.right they 
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compress the spring e, putting more tension on it, and the tur- 
bine must revolve faster in order to increase the centrifugal 
force of the weights d so they will be able to push the frame f 
against the tension of the spring. The operation of the governor 
is as follows: The weight d presses down with its heel on the 
end of the frame f. The plate c resists the movement of the 
frame due to the tension of the spring, but the centrifugal 
force overcomes it and the frame communicates its mo- 
tion to the ball bearing case g, which in turn moves the yoke h 
by means of the pin $ The yoke h is pivoted to the main 
frame of the machine by the pin 1 and transmits the motion to 
rod 1, which moves the arm s. The arm in turn revolves the 
shaft m, upon which is another arm inside the valve chamber; 
the inner arm is what closes the valve B, Fig. 9. Ordinarily 
the valve is open, due to the tension of the governor spring e, 
and the steam enters the passages to the nozzles as indicated 
by the arrows in Fig. 9. 

The importance of maintaining the valve gear of this machine 
cannot be too strongly emphasized, as any lost motion in the pin 
connection has the same effect on the speed of the machine as in- 
creasing the tension of the spring of the governors, for the reason 
that the travel of the frame f must be greater to overcome the 
lost motion and, consequently the spring must be compressed to 
a greater degree, requiring more centrifugal force. 

Fig. 10 is the turbine end of the Schroeder generator. To 
regulate the speed of this machine, loosen the nut / and screw 
the gland & to the left or right, according to whether it is de- 
sired to decrease or increase the speed. The operation of the 
governor is as follows: The centrifugal force throws out the 
weights a and the heels of the weights push on the arbor b. 
The spring c resists the movement of the arbor b, but finally 
it is overcome by the centrifugal force of the weights and the 
arbor b moves the steel plate d by exerting a thrust on the 
ball bearing o. Plate d being pivoted at P pulls on the valve 
stem e (the stem being part of the valve f) closes it and shuts 
off the flow of steam from chamber i, which communicates 
with the passage to the nozzle. In this connection it is well 
to draw attention to the necessity of making sure that lubri- 
cant is at all times in the cup 4, and that the passages g are not 
obstructed with dirt. In one case the ball o was found welded 
to the end of the arbor b, due to the lack of lubrication. 

Fig. 11 shows the turbine end of the Pyle-National gen- 
erator. To regulate the speed of this machine, turn the two 
screws b (only one is shown) to the right or left as the case 
may be. One or two turns make considerable difference in 
the speed. The operation of this governor is as follows: Cen- 
trifugal force throws the weights n out (only one weight is 
shown) and their heels push on the end of the sleeve J. The 
tension of the spring a resists the movement of the sleeve / 
until the centrifugal force of the weights overcomes it, stretch- 
ing the spring by means of the worm s, which is part of the 
sleeve and moves the round carbon casing m. This casing in 
turn moves the yoke e, which is fastened to it at d. The yoke 
being pivoted to the main casing of the machine at R, throws 
out the lower arm of the bell crank f, the upper arm of which 
pushes the valve stem h up and closes the the valve +. It is 
very important to see that the distance between the valve : 
and the seat is correct (the adjustment being made by nuts 
j and k) as, if the distance is too great, the turbine will speed 
up, because the sleeve / will have to travel farther and, con- 
sequently, the springs will have to be stretched more, requiring 
a greater centrifugal force. The opposite will be true if the 
distance is too small. 

Fig. 12 is a larger view of the steam nozzle and reversing 
chambers of the Pyle machine. The steam leaves the nozzle a, 
impinges on the wheel buckets, flows into the reversing chamber 
c, is redirected on the buckets, as will be seen by following out 
the dotted lines, and leaving the buckets the second time, enters 
the chamber d. 
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SMITH SHOP TOOLS 


BY J. F. PERRITT 
Foreman Blacksmith, Seaboard Air Line, Jacksonville, Fla. 


SHEARING DRAWBAR RIVETS 


Fig. 1 shows a device for shearing rivets from drawbars that 
are to be repaired. It can be easily attached to a machine punch. 
This tool works so satisfactorily and is such a time and labor 
saver that it will pay for the trouble of making it in a very 
short time. Referring to the drawing, A is the main plate which 
is attached to the machine; B is a clamp to prevent slipping or 
turning; C is an adjustable slide to suit the width of the draw- 


Fig. 1—Tool for Shearing Drawbar Rivets 


bar; D is the punch which is milled. flat on one side and dressed 
as a side set; E are standards to support the clamp; F is a 
reversible handle for operating the clamp by a 134-in. screw, 
and G is the crank screw for operating the slide. In shearing, 
the rivet should be backed up by a guide to avoid springing. 
This guide can be attached in the same manner as the stripper 
used on a machine punch. 


TOOL FOR MAKING END DOOR HANGERS 


Fig. 2 shows a tool used on an air machine for making end 
door hangers for freight cars. No sizes are given as they are 
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Fig. 2—Tool for Making End Door Hangers 


governed by the hanger to be made. One application of the 
air completes the hanger. In operation, the long portion of 
the plunger A moves forward, forcing B over and forming the 
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bent portion of the hanger, as shown by the dotted lines. In 
moving forward, C, following A and B, completes the hanger 
by turning down the end. The coil spring E forces B back so 
that it is ready for the next operation. The loose rivet F acts 
as a pivot and the rollers G are to reduce friction on A and C. 


PUNCHING OUT HINGES 
Fig. 3 shows a tool used under a steam hammer for punching 


out hinges. No dimensions are given as these are regulated 
|i: Male 
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Punches made with $ Taper 
Fig. 3—Tool for Punching Out Hinges 


by the hinges required. The punches are made exactly the 
same length and are placed in the tool as indicated by the 
letters A and B. 


AUTOGENOUS WELDING IN LOCOMO- 
TIVE FIREBOXES 


BY N. H. AHSIUOLH 


The firebox repairs, illustrated in this article, have had over 
six months' service and have developed no leaks or trouble of 
any kind due to the welding. 

Fig. 1 shows the operation of welding a crack in a mudring 
in running repairs. This crack is shown in the sketch and de- 
veloped about four months after the engine had received a 
general overhauling. All of the gtates and frames, and one 
corner piece of the ash pan, were removed, and it was necessary 
to take out 12 corner mudring rivets and remove six staybolts. 
The corner pieces of the firebox side and flue sheets were cut 


Fig. 1 


out as shown, ground bevel along the cut out edge, annealed, 
and laid one side. The outside corner plugs of the throat 
sheet were removed to allow the mudring to expand and 
contract during the operation of welding. The mudring was 
chipped out in a V shape both ways from the bottom rivet 
hole. This opening was then filled in from the hole down 
to the bottom edge of the mudring, using the oxy-acetylene 
torch and % in. swedish iron for flux. From the rivet hole 
to the top edge of the ring was next welded, filling in until 
the original thickness of the ring was restored. The weld 
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was tested with a 20 Ib. sledge after it was cold and develop- 
ed no fractures. After chipping the face of the ring smooth, 
the old pieces of the side and flue sheets were bolted in 
place and welded. As the mudring contracted about Lë in. 
during the operation of welding the íracture, the outside 
corner of the throat sheet was refitted and corner plugs 
applied. The rivets and staybolts were then applied and no 
leaks developed at any of the welds during the hydrostatic 
tests. The entire operation consumed 35 hours, with a mini- 
mum amount of stripping. Three other engines, two of which 


Side Sheet 


On Line E-F 
Fig. 2 


had back corners fractured, have been repaired in the same 
manner, and have been equally successful. 

In Fig. 2 is shown a patch applied to a right side sheet 
near the back mudring corner to renew a mudburned por- 
tion of the sheet. The side sheet was ripped out as indi- 
cated, and. the edge of the old sheet from A to .1 was 
flanged out toward the fire side as at H. From A to C and 
from al’ to C’ the edge was chipped at 60 deg. bevel on the 
fire side of the sheet. The patch was offset along a line 
from .4 to Jas at J and fitted up flush with the old sheet 
along the mudring to allow for the grate trames. The edge 
of the new patch from .1' to 4 was chipped with a reverse 
bevel of 30 deg. as at H. The flush welds from A’ to C' and 
A to C were first made, the old sheet being kept red hot at 
B and B' until the respective welds were completed, so that 
the draw resulting from the contracting of the welds in cool- 


Fig. 3 


ing would be in the old sheet, and not disturb the position 
of the patch. The box weld from 4’ to A was next com- 
pleted and the rivets and staybolts applied. 

In a patch of this kind the draw resulting from the cooling 
of the welds is at a right angle with the plane of the sheet. 
This draw keeps the patch tight against the flange of the 
old sheet, as a result of which it is not necessary to keep 
any clamps on the patch to hold it in position. 

In Fig. 3 is shown a method of welding cracks in the 
side sheets of wide fireboxes. Cracks have been successfully 
welded in a number of side sheets, this particular illustration 
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showing the firebox of an oil burner which has had over six 
months’ service since the welding of the cracks was completed. 
There were four adjacent cracks in the right side sheet 
near the door sheet. The staybolts were removed and the 
cracks chipped out for their entire length as shown at C. 
leaving an opening about % in. wide. The sheet was then 
heated with the gas torch for a distance of 1% in. back from 
the edge of the chipped out portions, and bent in toward 
the water space as shown at D. This left an opening 1% 
in. wide and the length of the crack, as shown on the line 
MN. A piece of 7$ in. steel 114 in. wide, H, was then shaped 
to cover the opening D. This piece was placed against the 
edges of the opening on the water side, the hole in the 
outside sheet was tapped and the staybolt K run against the 


1⁄4 in. piece to clamp it in position during the welding. The 


edges of the opening and the 1⁄4 in. piece were then welded, 
the opening being filled with iron from Y in. stick flux until 
the original 3⁄4 in. thickness of the sheet was obtained as at 
F. The staybolt holes were then drilled and the staybolts 
applied in the usual manner. This method has been stand- 
ard with the writer, and has never resulted in a failure of 
any kind after the engine left the shop. 

This operation of welding cracks illustrates further the 
idea of compensating for the contraction of cooling welds, 
by removing the area of contraction from the general plane 
of the side sheet, the contraction in this case being at right 
angles to the plane of the sheet, instead of in the same plane, 
as when flush welding of cracks is attempted. 

In autogencous welds as made by the writer there is no pre- 
heating of sheets, nor are any preparations made other than 
to fit up the patches and sheets ready to weld. There is 
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no movement of any patch or sheet where the box weld is 
used and all the holes can be punched in the sheets before 
the welding. In patches where the flush weld is used the 
“holes are generally left blank, and drilled after the welding 
is completed. 

In oil burning locomotives, equipped with the front end 
burner, the top and side door sheet seams give much trouble 
by leaking, due to the intense heat in this part of the firebox. 
Repeated caulking in the roundhouse soon reduces the lap, 
as a result of which a new door sheet is often necessary when 
the engines are shopped. Since the advent of gas welding 
such repairs are made by chipping the flange holes in a V 
shape as shown in Fig. 4. The opening is then filled in to 
the edge of the lap with stick flux, made of sheared strips 
of forebox plate, 5/16 in. square. The holes are then reamed 
and countersunk, and rivets or patchbolts applied. 


PaECCOLING FERISHABLE REIGHT.—The precooling of perishable 
freight before it is placed in refrigerator cars has become recog- 
nized as very desirable. There are certain classes of perishable 
freight, such as meats, dairy products, etc, with which it is 
absolutely necessary to do this. In these cases the precooling 
is usually done in cold storage warehouses, and the cars iced 
for a sufficient time before loading to insure the proper tem- 
perature inside the car when the products are loaded. In the case 
of fruits and vegetables, while precooling is very desirable, it is 
not absolutely necessary. A carload of fruit will probably take 
two or three devs to reduce to the proper temperature if loaded 
without precooling, whereas by precooling either in the car or 
in the coid storage warchouse, this reduction of temperature may 
be accomplished in a much quicker time.—Railway Age Gazette. 


MECHANICAL EDITION VoL. 88, No. 3 


THE APPRENTICE--A BOY 


BY A. B. KERR 
Instructor of Apprentiees, St. Louis & San Francisco, Springfield, Mo. 


Apprentice education is practically a new department of raib 
roading, but it is a department of very great possibilities. While 
at present apprentice school instruction is generally given to 
only the boys in the mechanical department, yet the author be- 
lieves that within the next decade, a broader scope of railway 
education will be developed in which practically all skilled em- 
ployees will be under instruction which relates directly to their 
crafts. 

However, the shop apprentice boy is at present quite a large 
enough problem. Since an apprentice is a boy, he is essentially 
an individual. All schemes of scientific management that have 
so far been developed for him have failed because of this fact. 
Apprentices may be required to pass standard examinations be- 
fore entering their apprenticeship, they may be impartially and 
systematically corrected 2nd graded by their foreman and by 
their instructor, they may be disciplined; yet the apprentice is 
still a boy. This nature requires that he be led. Each character- 
istic should be studied by his foreman and instructor and the 
knowledge and sympathy thus established used to lead the ap- 
prentice toward good and intelligent workmanship rather than 
to attempt to accomplish it by the use of an inflexible rod of 
discipline. When drawn along by the “different individuality” 
links he cannot swerve to one side but when pushed ahead he 
may suddenly swing out of the line of applied force. Every 
means should be used to find these qualities; his parents, asso- 
ciates and friends should be tactfully consulted with this one 
purpose in view. 

Discipline is at times necessary and from the standpoint of 
the foreman and instructor it is becoming more necessary each 
year. There was a time, fast disappearing, when am apprentice 
was automatically disciplined by his fellow workmen. Before 
the days of apprentice schools and systematic management, the 
average journeyman considered himself an instructor in the mys- 
terious art of his trade, the ritual consisting of knocks, jokes 
and ridicule. "Very few books were written concerning his 
craft and how, the mechanic asked, could a boy learn anything 
unless he were impressively talked to over a vise or deep in a 
pit? This period has, however, about passed, and the journey- 
man now feels that it is the company's work to train the boys 
Discipline should, therefore, also be administered by the com- 
pany, but care must be exercised by their agent in its adminis- 
tration. He should be a man who is intimately acquainted with 
the boys and with the men, he should know each little peculiarity 
of his boys, their weaknesses and their ambitions. He should 
have the respect of the journeymen and the liking of the appren- 
tices; he should be recognized as the source of grievance ad- 
justment, and the company's friendly advisor for the boys. In 
short, he should be intelligently sympathetic, yet impartial and 
just. Thus armed, the agent is properly equipped to administer 
discipline. 

In both shop and classroom instruction the foreman and the 
instructor should work together to bring home to the boy the 
prime principle of importance and thoroughness. It is a lament- 
able fact that at least three-fourths of the apprentice applicants 
who have been more or less educated in the public schools, have 
little knowledge of the principles underlying the studies in which 
they have been educated. Explain everything clearly; do not 
leave a boy in doubt regarding any operation or problem. Every- 
thing about the shop has a reasonable explanation, and it is es- 
sential to future advancement that the reason, not merely the 
"theory," be understood by the apprentice. By diagrams, and 
examples, if necessary, show just why a square foot is not a 
linear foot, and why it is a measurement of area. It is not neces- 
sary that explanatory titles be given to each branch of study, 
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but starting with the elementary principles of the work, the 
entire study should be fabricated into a structure of practical 
working knowledge. Create within the apprentice first a love 
of principle, then teach him the importance of accuracy, and 
finally develop speed. The function of the apprentice depart- 
ment is specific, yet general, for its influence often pervades the 
entire shop. Each apprentice system is a local one in detail, 
inasmuch as it must conform to the local conditions. No text 
has ever been prepared which successfully deals with the entire 
subject, for each apprentice is a boy on his own street. 


DEVICES FOR SHOP USE 


BY LeROY SMITH 


MAGNETIC OLD MAN 


The magnetic old man shown in Fig. 1 is made up of coils 
of an automatic motor starter, which had been discarded, into 
a form suitable for serving as a support for a small electric 
or air drill used for drilling telltale holes in staybolts in the 
boiler. The one shown is for use at 220 volts, direct current, 
and works best when the coils are in a vertical position. 


PORTABLE RIVET FORGE 


A substantial portable rivet forge that may be made in al- 
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to bring the forge up to a convenient height for the operator. 
The furnace is made of %%-in. boiler plate and has a wind guard 
extending half way around it. A screen of L;-in. boiler plate is 
placed in the bottom of the furnace through which compressed 


— ad 


Tx 


I 
Lef 
Fig. 1—Old Man Held in Place Magnetically 


air is blown, giving the necessary draft to the fire. The air is 
taken in through the 34-in. hose connection, as shown in Fig. 3 
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Fig. 2—Detalls of Portable Rivet Forge 


most any railway shop is shown in Figs. 2 and 3. The wheels 
are 15% in. in diameter and the framework is so designed as 


and regulated by a %-in. stop cock. A pan 9 in. wide x 154 
in. long x 3% in. high, made of ëm steel plate, is fastened to 
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the frame of the forge for carrying a quantity of cold rivets 
for the work at hand. There are five %¿-in. holes drilled in the 
bottom to allow any water that may fall in the pan to drain 
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Fig. 3—Portable Rivet Forge 


out. The working drawings and details are clearly shown in 
the illustrations. - 
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ROUNDHOUSE TEST RACK FOR EXAM- 
INING LUBRICATORS 


BY F. W. BENTLEY, JR. 
Machinist, Butler Shops, Chicágo & North Western, Milwaukee, Wis. 


A great deal of the running repair and overhauling work 
done on lubricators at roundhouse points is work about which 
the repairman is forced to draw his own conclusions as to the 
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Rack for Testing Lubricators In the Roundhouse 


exact nature of the defects. This is for the most part due to the 
fact that the opportunity for examining the lubricator generally 
arrives after the locomotive has been housed and cooled down. 

The illustration shows a simple test rack which can be placed 
on any convenient roof support ot post of the roundhouse. 
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Steam can be obtained from a tap in the blower pipe which 
generally extends down the side of the post. With this ar- 
rangement the lubricators can be tested under nearly the same 
conditions as those under which they operate on the locomotive, 
and after an overhauling will reveal any leaking joints which 
may not have been properly or securely tightened; the con- 
dition of the feed nozzles, reducing plugs, gaskets. etc, can 
be ascertained before applying the lubricator to the locomotive. 


TOOL FOR SETTING BOILER COURSE 
SHEETS 


BY PAUL R. DUFFEY 


In large locomotive boiler repair shops the setting oí new 
boiler course sheets cannot be done without special forming 
devices. The tool shown in the drawing has been found to 
be very useful in this connection. The male die is inserted 
in the top of a press and the female die in the bed or plate. 
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Too! Used in Setting Boiler Course Sheets 


The sheet is placed between the two dies and the wedge set 
in the proper distance, quickly and accurately giving the 
sheet the proper set. The dies and wedge should be made 
of a good grade of axle steel in order to successfully hold 
their shape under the required work. All of the parts should 
be machine finished. 


REFRIGERATOR (CAR CONSTRUCTION.—During the past three 
vears 38,770 refrigerator cars were built by the private car lines 
and the railroads. The capacities of 7,000 of these were not ob- 
tainable. Of the rest, 3.3 per cent were of less than 60,000 Ib. 
capacity, 57 per cent were of 60,000 Ib. capacity, 8.2 per cent were 
oí 70,000 lb. capacity, 25 per cent were of 80,000 lb. capacity. and 
6.5 per cent were of 90,000 Ib. capacity. Of the total of 38,770 
cars, 21,941 were equipped with steel underframes; 12,448 
were equipped with friction draft gear; 6.78 were equipped 
with spring draft gear; 3932 were of all-wood construc- 
tion, and 505 were of steel frame and underframe construction. 
The following table, giving the percentages of those cars, of 
which information could be obtained, that were constructed with 
steel underframes, friction draft gears, spring draft gears, and of 
all wood, shows clearly the recent tendencies in construction: 


1911 1912 1913 


Steel underframe ........ 44.3 per cent. — 51.7 per cent. 79.4 per cent. 
Friction draft gear....... 38.3 per cent. 8.8 per.cent. 89.2 per cent. 
Spring draft gear......... 22.4 per cent. 21 per cent. 0.2 per cent. 

wood construction..... 29.7 per cent. 3.2 per cent. 0.2 per cent. 


—Railway Age Gázette. 
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HIGH SPEED DRILL 


A high speed drilling machine which has a capacity for driv- 
ing 21%-in. diameter. high speed drills in solid steel has been 
developed by Baker Brothers, Toledo, Ohio, and is shown in 
the accompanying illustration. This machine is massive and 
powerful throughout and is provided with a full range of 
speeds and feeds for rapid work. 

Changes are obtained through hardened sliding gears mounted 
on ball bearings which give high efficiency and great durability. 
With the driving pulley running at 500 r. p. m. there are six 
speeds to the spindle, as follows: 500, 369, 258, 179, 130, 9214. 
Any one of these speeds may be obtained instantly by means of 
sliding gears controlled by one lever within easy reach of the 


Ball Bearing High Speed Drill. 


operator. The machine is so arranged that there are no idler 
gears running at any time and only one pair is in mesh at a 
time. 

The gears in the train, except the large top driving gear, are 
of steel, oil treated and hardened. They run in baths of oil 
and are protected by suitable guards. The driving shafts are 
mounted on high duty radial bearings enclosed in oil tight cases. 

The spindle is made of high carbon hammered steel and the 
thrust is taken on high duty ball bearings. The spindle has a 
diameter of two inches at the driving end and three and one- 
quarter inches at the nose. It has a vertical feed of 16 in. and 
is equipped with a depth stop. Twelve changes of feed per 
revolution of the spindle are provided, ranging between .006 
and 032 in. 
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NEW DEVICES 


The machine illustrated has a compound table which is pro- 
vided with screw adjustments in all directions. Micrometer col- 
lars are provided on the in and out and the cross movements 
and it is not necessary to lock the table in position aíter an 
adjustment has been made. This table is 16 in. by 36 in. and 
the maximum distance from the end of the spindle to the top of 
the table is 25 in. The table has 16 in. vertical travel. A dis- 
tance of 1274 in. from the center of the spindle to the face of 
the column is provided. 

A belt drive from either a shaft or a motor can be used. In 
the latter case a 10 horsepower motor is specified. When shaft 
driven a 3-in. belt running on an 18-in. diameter pulley at 475 
revolutions a minute is recommended in the specifications. 


AIR HOSE PROTECTOR 


The illustrations show a new design of air hose protector 
that is practically indestructible and may be applied easily to 
any air brake hose. It is designed to prevent the hose being 
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Malleable Iron Protector for Air Hose 


cut at tlie nipple, and at the same tine to not interfere with 
the flexibility of the hose, the protector being hinged to the 
clamp, as shown, for that specitic purpose. The protector is 


Peffers Air Hose Protector 


made in a bell shape to increase the range of flexibility, and to 
also bring the protector away from the hose at the extreme 
end of the nipple, thereby preventing any possibility of cutting 
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the hose. As will be noticed in the cross section the restricted 
portion of the protector terminates well above the end of the 
nipple so that any blow received by the protector will be trans- 
mitted to the hose above the end of the nipple. 

Both the protector and the clamp are made of malleable iron. 
The protector is held in position by the clamp, which has a pin 
on one side and fingers on each side of the break in the clamp. 
The fingers extend underneath the lip on the protector, the lip 
being of such a width that when the clamp bolt is removed 
from the clamp the protector may be easily removed. It is 
claimed that the protector will last almost indefinitely, under 
fair usage, and that the clamp may be used over several times. 
This hose protector was invented by A. Roy Peffers, 474 South 
La Salle street, Aurora, Ill, who is also handling the general 
sales. 


ECONOMY ENGINE TRUCK 


An improvement in engine trucks, adaptable to either the two 
or four-wheel types, has been developed by the Economy De- 
vices Corporation, 30 Church street, New York, and is shown 
in the accompanying illustrations. This employs a new type of 
centering arrangement, and also a new form for the truck frame 
and pedestal. 

The development of this truck was brought about by the 
knowledge that the very large locomotives with wheel bases 
of about 34 ft. have so great a bolster displacement at the front 
truck that the usual designs are unsatisfactory both in guiding 
qualities and in preventing flange wear on the drivers. This is 
true because a bolster displacement of as much as 4% in. is 
frequently required for this length of wheel base and the three 


` General View of the 


Economy Locomotive Front Truck 


point hangers generally used must have an excessive length in 
proportion to the spread of the hanger pins, thereby reducing 
the initial resistance of the bolster, to the impairment of the 
guiding qualities. The evidence of this is seen in the greatly 
increased wear on the driving wheel flanges of these long loco- 
motives. This form of truck is shown in the upper view of 
one.of the illustrations and the design that has now been de- 
veloped is shown below it. The latter is called a "constant re- 
sistance" centering arrangement and the bolster rests on the 
points of rockers of the form shown. Upon the displacement 
of the center pin in either direction the contact point moves 
on the curved suríace of the rockers and the inclined plane 
to the bolster and thus maintains a practically constant ratio 
between X and Y, or a constant lateral resistance. Jt will be 
seen that this ratio in the three point hangers, shown above, 
increases very rapidly as the center pin is displaced laterally. 
At the point of greatest displacement, which occurs when the 
locomotive is going around sharp curves or turnouts, especially 
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on the light tracks usually found in engine terminals, the di- 
minished resistance offered by this new type of support is par- 
ticularly appreciated. Furthermore, the increased guiding ef- 
fort on a truck on a tangent, or on curves found on the main 
line, which results from the larger ratio of X to Y that can be 
obtained in the central position, should have a striking effect 
in the form of diminished wear of driving wheel flanges. 

The frame and pedestals of the truck are cast in one piece 
and are so arranged that semi-elliptic springs of a good length 
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General Arrangement of the Economy Two-Wheel Engine Truck 


can be used while still affording ample clearance under the 
locomotive frame. It will be noticed that the springs are sup- 
ported by hangers directly from the main frame. Furthermore, 
advantage has been taken in this design to so locate the pedestal 
tie bars that they come inside the journal boxes, thus making 
provision for journal box cellars of a depth suitable to insure 
proper lubrication. The arrangement also facilitates the re- 
moval and replacement of cellars while packing. 

The pedestals have been provided with pressed steel shoes 
of a special design, held in position by vertical flanges on the 
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The Upper Views Show the Usual Three Point Hangers, and the 
Lower the Economy Arrangement for Engine Trucks 


sides and with lips turned over the top and bottom. These 
can be quickly replaced when worn without dropping the 
wheels. 

The design further includes cast iron axle collars secured 
to the axle inside of the journal boxes. These reduce hub 
wear and materially decrease the cost of maintenance. 


SMALL ANTHRACITE SHIPMENTS IN JANUARY.—Shipments of 
anthracite coal during January, 1914, were 1,160,687 tons less 
than in January, 1913. The difference of over a million tons in 
production is due to the difference in the weather the first month 
of last year and this. cr u | 
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LOW WATER ALARM 


A recently developed type of low water alarm for boilers is 
This alarm is the invention of E. J. 


Low Water Alarm in Position on a Boiler 


/ 


The device has a small valve that opens !⁄4 in. and allows the 
whistle to blow. The cross pipes at the bottom are the expan- 
sion pipes that operate the lever which connects with the valve. 


A Recently Developed Low Water Alarm 


The alarm is placed on the boiler-head and set so that the 
cross pipes are the proper height from the bottom of the 
water glass. As the water becomes low in the boiler it also 
becomes low in the alarm. The steam follows the water, and 
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use on either locomotive or stationary boilers. 
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as soon as the water leaves the cross pipes at the bottom of 
the alarm, the steam enters from the top cock and causes the 
expansion which operates the lever that opens the whistle valve. 


JOURNAL COOLER 


The hot box is always considered one of the necessary evils 
of railroad operation, but it will be generally admitted that there 
is much possibility of improvement in the methods of cooling 
journal boxes. 

The B-J cooler, which is shown in the illustrations, was 
designed to overcome train delay. The cooler consists of a 
tank resting on two supports which are clamped to the journal 
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Thermostatic Valve Which Controls the Flow of the Water 


box. Water from the tank is carried to the hot journal through 
a short hose and pipe connection which is controlled by an 
automatic valve. When a journal becomes heated the tank 
is clamped to the box and the nozzle inserted on the rising 
side of the journal so that the water will tend to be carried 
up under the brass. This nozzle sprays the water as needed 
the full length of the hot journal, cooling it gradually. When 
the nozzle is placed in the hot journal box, the thermostatic 
element shown in the line engraving expands in the direction 
of its length, forcing back the feed valve and allowing free flow 
of the cooling agent to the spray pipe. This brings about a 
gradual uniform cooling of the journal and brass. With the 


Cooler Applied to a Passenger Truck 


cooling of the journal the thermostatic element gradually con- 
tracts, thereby reducing the flow until, when the box is at nor- 
mal temperature the flow is practically stopped. It will thus 
be seen that the amount of water supplied to the journal is 
always proportionate to the degree to which the temperature 
of the journal is raised. 

No running time need be lost in applying the cooler as it 
can be attached during a regular stop of two minutes. By 
feeding the water only as it 1s required e is no occasion to 
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stop the train in order to replenish the tank. Typical of the 
possibilities in actual service, the following is taken from a 
railway report: 

After running 46 miles to the first stop of the train, the journal 
box was found to be heating. At the second stop, 30 miles 
further on, the heat was increasing and at the next stop, 15 
miles further, the oil was boiling and splashing. The cooler, 
containing seven gallons of water, was then applied. At the 
next stop, 41 miles further on, the box was shown to be cooling, 
while at the next stop, 22 miles further on, the box had been 
cooled to almost normal running temperature and the brass was 
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Method of Attaching the Cooler to a Journal Box 


found to be in good condition. Five quarts of water was added 
to the cooler and the box was repacked. At the next stop, 77 
miles further on, the box was found to be in good condition and 
there was little or no water passing through the thermostatic 
valve. The trip ended after another 60 miles, and the cooler 
was taken off, still containing a quantity of water which, when 
measured, showed that the journal had been cooled by using 
about three gallons. 

This cooler is manufactured by the Transportation Utilities 
Company, 30 Church St., New York. 


A NOVEL FORM OF WRENCH 


The Shaw wrench is made in one piece, bevel-jawed, and is 
designed for any work than can be done by stillson, monkey, 
alligator, or flat wrenches, and many classes of work for which 
special tools must be employed. As will be seen from the illus- 


The Shaw Wrench 


tration, the novel feature of this wrench is the spring, because 
of which, it is claimed, it will grip a steel rod or a round head 
bolt instantly, and cannot slip while in use. It requires no ad- 
justment. The wrench is manufactured by the Shaw Propellor 
Company, Board of Trade building, Boston, Mass. 
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PORTABLE GRINDER FOR PLANERS 


The need for a device that wll accurately grind the knives 
of planers and jointers without taking them from the tool has 
been recognized by users of wood-working machinery. Removing 
the knives and putting them back properly adjusted is a some- 
what difficult task. It is often done hurriedly and improperly, 
resulting not only in poor work, but inefficient production. This 
is especially true of the thin, hard knives used on modern cylin- 
drical head planers. 

A portable grinder has recently been perfected by the Stock- 
bridge Machine Company, Worcester, Mass., which meets this 
demand. This machine is electrically driven, will grind true, is 
adaptable to all makes and sizes of planers, is easily attached and 
is light enough to be easily carried from one machine to another. 

As will be seen in the illustration, the motor is mounted in 
ihe grinder head. Current is taken from an ordinary lamp 
socket. To the saddle is attached a split nut engaging the feed 
screw which lies along the top of the bridge. The saddle can 
be fed the length of the bridge in either direction and at any 
speed desired. The bridge is supported at the ends, or any 
point most convenient, by two angular brackets which are bolted 
to the machine bed, holding the grinder rigid. The grinding 
wheel, which is cup-faced, can be raised or lowered by a thumb- 


Portable Electric Grinder in Operation 


screw and can be set to grind the required amount from the 
knives, automatically feeding itself to a positive stop. In the 
grinding wheel there is a tension spring which maintains a con- 
stant and uniform pressure on the wheel, thus eliminating all 
danger of overheating and burning the knives. 

The grinder head is pivoted at the center and can be tilted 
to either side of the perpendicular, and is held in place against 
a stop giving the same angle on either side. The tilted head 
gives a concaved cutting edge to the knives. A positive stop 
holds each knife in exactly the same relative position to the 
wheel. 

Tuirp CLASS SLEEPING Cars.—The advisability of the adoption 
of third class sleepers has recently come up in Germany. Experi- 
ments with such cars have already been made in Norway and 
Sweden. ' 
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PYROMETER FOR SUPERHEATER 
LOCOMOTIVES 


While it is true that remarkable economy results from the 
operation of locomotives equipped with superheaters, even when 
the best practices are not followed in handling them, the highest 
economy is obtained when the engines are given proper atten- 
tion at the terminals and are carefully handled on the road. 
Whether the engines are receiving the care that they should at 
the roundhouses and are being efficiently operated on the road is 
best determined by the amount of superheat produced. 

Recognizing the need of an indicator whereby the engineer 
could, at all times, be informed as to the temperature of the 
steam in the steam chest, attempts were made to find a suit- 
able pyrometer for this purpose. Several instruments of both 
the pressure and electrical types were tested and found to be 
unsuited to the severe conditions under which they would have 
to operate. In order to get a satisfactory instrument for 
this purpose it was necessary to develop one that would meet 
the requirements established by the service in which it must 
operate. The conditions to be met were those of excessive vi- 
bration, varying temperatures and atmospheric conditions, as 
well as the rough handling to which devices on locomotives are 
subject. To meet these conditions required delicacy of adjust- 
ment and freedom of operation, combined with increased sizes 
of parts and durability of construction. 

An instrument which has been developed to a satisfactory 
state is manufactured for the Locomotive Superheater Company, 
30 Church street, New York, and is of the electrical type, con- 
sisting of thermo couples, constructed and arranged in accord- 
ance with the Bristol system. The cold end is located in the 
boiler, in the saturated steam, and the hot end in the steam 
chest, directly in the flow of the superheated steam. Electrical 
connections are established to an indicator of the milli-voltmeter 
type, located on the gage bracket in the cab. 

The ends of the couples are so located that a variation of the 
outside temperature has practically no effect upon them. The 


Assembled Parts of the Pyrometer Apparatus 


cold end of the couple, placed in the boiler in the saturated steam, 
is subject to only the slight variation in temperature due to the 
variation of the steam pressure, which does not vary more than 
a few pounds when the locomotive is in operation. The hot end 
of the couple, placed in the steam chest in the flow of super- 
heated steam, is subjected to a range of temperatures from that 
of saturated steam to about 650 deg. The difference in electro- 
motive force generated by the hot and cold ends of the couples 
is read directly in degrees Fahrenheit on the dial in the cab. 
The electrical lead and extension between the couples and 
the instrument are designed to provide flexibility and the least 
amount of deterioration resulting from handling and bending. 
They are insulated with a specially prepared composition, which 
is affected by neither moisture nor temperature, and they are 
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finally enclosed within a flexible bronze armor which prevents- 
them from being bruised by substances falling on them. 

The instrument itself is of the milli-voltmeter, double-jeweled 
Weston type, the movement having been very carefully designed 
from a standpoint of accuracy and lightness, in order that it 
may be depended upon to register accurately the extremely low 
electromotive force generated by the thermo couples. At the 
same time its construction is substantial enough to withstand 
the vibration and the temperature conditions to which it is sub- 
jected. The dial of the instrument is graduated to read directly. 
in degrees Fahrenheit, and has a range of from 250 deg. to 750 
deg. The pointer and graduations are carefully selected with 
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Sectlon Through the Saturated Steam Fixture 


the purpose in view of making them distinctly visible at all times, 
under the light conditions that prevail in a locomotive cab. 

When a superheater locomotive is standing or drifting with 
the throttle closed, there is, of course, no superheat being ob- 
tained, and the indicating hand of the pyrometer instrument in 
the cab will be at the left hand side of the dial, reading between 
350 and 390 deg., assuming that the boiler pressure carried is 
200 Ib. or less. As the throttle is opened and the engine starts 
to work, steam from the boiler passes through the superheater 
pipes and the superheating process begins. As the engine starts, 
the pointer will move from left to right on the scale, showing 
an increased temperature in the steam chest and as the engine 
is worked harder the superheat added to the steam increases 
until, under average conditions, the indicator registers EECH 
600 and 650 deg. 

When the pyrometer operates in this manner, it is an indi- 
cation to the engineman that the locomotive is being handled 
so that the maximum saving that the superheater makes avail- 
able is being obtained. If it fails to operate in this manner, it 
shows him that either the locomotive is not being operated to 
produce the best results or that it has not received the proper 
attention at the roundhouse. 


SOCKET WASHER FOR GRAB IRONS 


In applying ladders or grab irons to cars, it is often neces- 
sary to place a block or cripple between the siding and the 
lining in order to allow the bolt to be drawn up tight and 
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Socket Washer Used in Applying a. Grab. Iron ] 
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make the ladder or grab iron secure. In many cases where 
grab irons are applied to existing cars, it is necessary to 
remove either the siding or the lining, apply a block, and 
then apply new siding or lining in place of that removed. 
In order to facilitate and cheapen the application of grab 
irons and ladders, there has been developed by the Wine 
Railway Appliance Company, Toledo, Ohio, a socket washer 
which, it is claimed, is easily applied and makes the grab 
iron or ladder much more secure than the use of a block. 
By making the washer about !$ in. short, as there is only 
34 in. thickness of wood to shrink and wear, the device when 
properly applied should remain firm and tight indefinitely. 
The washer can be designed in such a manner that the bolt 
may be removed and replaced from the outside of the car. 


HEAVY DUTY RADIAL DRILL 


The Fosdick Machine Tool Company, Cincinnati, Ohio, has 
recently perfected a new design of 3 ft. heavy duty box column 
radial drill; which is shown in the accompanying illustration. 
This machine, with the exception of the column, arm, and table, 
is the same design as the round column machine, built by the 
same company, which was fully illustrated and described on page 
619 of the November, 1913, issue of this journal. 

Adaptability to a large variation in the range of work it is 
capable of performing, is the special feature of this new ma- 
chine. Correct feeds and speeds are available for all sizes of 


Three-Foot Box Column Radial Drill 


drills from a 5/16 in. carbon steel drill to a 3 in. diameter high 
speed steel drill. A complete list of the proper speeds and feeds 
for different drilling conditions are given on a metal plate con- 
veniently attached to the column of the machine. 

For heavy drilling or tapping in steel, an oil channel has been 
cast around the base, which drains to a large reservoir under 
the column, where a pump and piping may be attached. For 
the smaller drilling and tapping operations a liberal channel 
has been provided around the table, which drains to one corner, 
under which any receptacle for the lubricant may be placed, thus 
avoiding the use of a pump and return piping. 
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Special attention has been given to the design of the column 
and the arm. The former is a heavy, one piece box section, 
internally ribbed, and the latter is of the pipe and beam sec- 
tion, which has proved to be a very rigid combination for this 
work. The construction permite a long saddle bearing to be 
securely gibbed to the wide flat space of the column, making 
sagging of the arm impossible, and provides a means for taking 
up any amount of wear, as well as bringing the binding levers 
close to the operator. 

The arm rests on a special ball bearing which reduces the ef- 
fort required to swing from one position to another and allows 
rapid setting. The elevating screw, which raises and lowers the 
arm by power, is suspended on a ball bearing and the handle is 
placed in a convenient position. Safety trips for both extremes 
are provided. A maximum distance from the base to the end of 
the spindle of 52% in., and minimum distance of 16 in., is al- 
lowed. 

There are five changes of feed provided in the head, all made 
with a single lever and without stopping the machine. These 
give speeds from .007 to .031 in. per revolution. 

The speed box gives six changes of speed all made by a single 
lever. The back gears are on the head and give three changes 
without stopping the machine. There are thus 18 different 
speeds of the spindle, ranging between 25 and 400 r. p. m., that 
can be used. A positive overtake keeps the machine running at 
a reduced speed and avoids shock when making changes. The 
spindle has a traverse of 12 in., and the head has a traverse on 
the arm for a distance of 23/4 in. The maximum distance from 
the spindle to the column at the base is 39 in. 

All gears throughout the machine are enclosed, but provision | 
is made for easy accessibility in case it is required. The bear- 
ings are made of a special phosphor bronze. | 

The tapping reverse functions are very simple and powerful 
and adjustable from the outside for any amount of wear. The 
lubrication system is complete and nearly all of the gears run 
in oil. The machine has a net weight of 4,200 lb. 


ADJUSTABLE SPACING COLLAR 


A collar designed primarily for use in milling machine manu- 
facturing operations where two or more milling cutters on the 
same arbor must be spaced an exact distance apart, is shown in 
the accompanying illustration. When it is necessary to grind 
the side of the teeth of milling cutters, the distance between the ' 
iaces is changed, and in order to maintain the proper width 
en the piece being machined, compensation must be made in 
some way for the 
amount ground from 


the cutter. This is 
sometimes accom- 
plished by carrying 


in stock an assorted 
lot of solid spacing 
colars of varying 
lengths, and if the 
exact size cannot be 
` found, provision must 
be made for grinding 
off a solid collar that is too long or shimming up one that is 


An Adjustable Spacing Collar for Milling 
Cutters 


too short. 

The collar illustrated, which is sold by Scully-Jones € Co., 
Railway Exchange, Chicago, is so designed that the thickness 
can he changed to a total of 024 in. This total is divided into 
twelve spaces of 002 in. each. The adjustment 1s quickly made 
and after each adjustment it ts, in effect, a solid collar. 

Reference to the illustration will show the construction which 
permits this varying of lengths. [In addition to its use as a 
spacing for milling cutters it can also be used for other purposes 
where solidity and adjustability are. desired. 


The New York Central has recently completed an all-steel 
dining car at the West Albany shops, and four more cars of the 
same type are now under construction there. 


R. C. Richards, chairman of the central safety committee of 
the Chicago. & North Western, has been appointed chairman 
of a committee of the City Club of Chicago that proposes to 
conduct a campaign against trespassing on railway property. 


The “safety first" movement is to be introduced on the 
Canadian Government Railways. F. P. Gutelius, general man- 
ager, Moncton, announces the appointment of J. E. Long. safety 
engineer, as the head of the department. He is to organize 
committees and hold meetings. 


Professors from the Pennsylvania State College are to give 
lectures to the apprentices in the shops of the Pennsylvania 
Railroad at Altoona. Lectures will be given twice a weck to 
members of the fourth year class. Apprentices will have the 
option of joining the lecture class or not; but having once 
joined, attendance will be compulsory. 


Southbound passenger train No. 1 of the Queen & Crescent 
was stopped by robbers near Attalla, Ala., on the night of 
February 19, and all of the registered mail was taken from 
the mail car. One postal clerk who resisted the robbers was 
stabbed. The mail and express cars were detached from the 
train and run a considerable distance forward; and the pas- 
sengers were not molested. 


Dennis McGuire, a locomotive engineman on the Lehigh 
Valley, has been granted a month's vacation with pay and an 
honor button for having brought forward a new safety-first 
idea. He suggested to Superintendent Charles Shea that en- 
gine inspectors be equipped with magnifying glasses, so that 
they might more readily detect cracks and flaws on axles and 
other mechanism. The suggestion was at once adopted and 
McGuire received his reward. 


In 1910, the Southern Pacific, Pacitic system, handled about 
six and a half million pieces of baggage; in 1911, it handled 
six and a quarter million; and in 1912, it handled almost seven 
and a quarter million. For the three years, the total was 
19,831,248. Out of this number, only 180 pieces went astrav— 
an average of 60 pieces a year. And in many cases, baggage 
would not have gone astray had passengers themselves checked 
their belongings, had them rechecked, when necessary, or 
changed the checking when they changed their own destination 
en route. 


The Pennsylvania Railroad has now on its pension rolls 4,037 
employees, of whom 27 are women. During the past 13 vears 
the total number of employees placed on the pension rolls has 
been 7,800. The payments have aggregated $9,500,500. This 
includes the lines both east and west of Pittsburgh. The com- 
pany has issued a circular in which there 1s a large picture 
taken at a recent luncheon given to the veterans of the road by 
the Railroad Young Men's Christian Association of West Phil- 
adelphia. At this luncheon there were present 150 retired em- 
plovees, of whom 48 had heen in the service of the company for 
48 vears or more, and of whom $9 had served in the army during 
the Civil War. 


The army of Pennsylvania Railroad Company employees in 
the. Altoona district, numbering approximately 21.000, with 
the dependent members of their families, will herald with de- 
light the news that the Pennsylvania Railroad will issue passes 
in the same manner as in 1913, The thousands of workmen 
and members of their families have been awaiting the action 
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of the road on the pass question since the Pennsylvania State 
Public Service Commission issued its edict that the granting 
of passes to employees and dependent members of their fam- 
thes by the company would not be considered as a violation 
of the law. General Manager S. C. Long has issued a notice 
to the effect that the Public Service Commission's ruling will 
be accepted as affording protection against exaction of 
penalties for the issuance of passes to dependent members of 
the families of officers and employees, and the notice of 
November 29 announcing discontinuance of passes is an- 
nulled.—.4/teona. Tribune. 


A CORRECTION 


The name of the publishers of the book on Working Drawings 
of Machinery, noticed in the February issue, page 00, was given 
incorrectly. 1t should have been John Wiley & Sons, Inc., 432 
Fourth avenue, New York. 
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A LESSON IN CIPHERS 


The Baltimore & Ohio has 2,000 offices, and the stationer, 
in a circular enjoining economy, says that stationery and 
printing cost the road in 1913 about $500,000. The offices used 
in that year 700,000 lead pencils, 1,000,000 pens, 23,000.000 
pins, 18.000.000 envelopes, 14,000,000 sheets of carbon paper, 
23.000.000 second sheets, 11,000,000 rubber bands, 570,000 
blotters, 2,500,000 letter fasteners, 2,000,000 file backs, 10,000 
sponges, 3.300 rules and other office articles in proportion. 
These supplies cost $60,000. 


COLD WEATHER INSTRUCTIONS 


The Chicago & North Western has issued a bulletin to train- 
men and others concerned giving instructions to be observed 
during cold weather. These include the following: 

"Train and enginemen will bear in mind that in all cases speed 
must be sacrificed for safety. You will not be criticized for a 
failure to make time or for losing time under bad weather con- 
ditions. Dear in mind the great importance of proper observance 
of signals and proper flagging protection at all times and see that 
the rules in this respect are obeyed. 

"Enginemen will be particular to use good judgment and run 
carefully, evenly, and safely during fogs, snow storms or stormy 
weather. Be particularly alert and careful at turn around sub- 
points and coal and water points. Observe speed restrictions and 
slow orders, and do not exceed scheduled time during extreme 
cold weather." 


ADVANCED COURSE IN ENGINEERING 
COLUMBIA UNIVERSITY 


The trustees of Columbia University, New York, have re- 
cently determined to raise the requirements of admission to 
the schools of mines, of engineering and of chemistry and 
generally to elevate and strengthen the course in engineering 
and technical studies from and after July 1, 1914. These 
schools will then become advanced graduate schools to which 
students of any branch of engineering, who hav* had a suitable 
preliminary training at a scientific school or college, mav come 
for the highest type of professional instruction and for training 
in methods of research. After July 1, 1915, the candidates for 
admission to these schools will be required to present evidence 
of such preliminary, general education as can ordinarily be had 
only by taking at least three years of study in a college or 
scientific school of high rank. This will place the schools of 
mines, engineering and chemistry on the same academic plane 
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as the present schools of law and medicine in Columbia 


University. 


B. & O. VETERANS 


Employees of the Baltimore & Ohio who have been twenty 
years or more in the service, are organizing a Veteran Employees' 
Association, with social and fraternal features. There is to be 
a branch on each division. Branches have been established in 
Philadelphia with 369 members, and in Baltimore with 279 mem- 
bers. Other branches will be organized in the near future at 
Brunswick, Md, with 180 members; Cumberland, Md, 100; 
Newark, Ohio, 100; Pittsburgh, 400; Grafton, W. Va, 100; 
Wheeling, W. Va., 75; Chicago Junction, Ohio, 125, and Garrett, 
Ind., 60. After these branches have been organized, the asso- 
ciation will be extended to the Baltimore & Ohio Southwestern, 
the Cincinnati, Hamilton & Dayton and the Staten Island lines. 
One of the objects of the association is to lend assistance to the 
families of the members, should help be required, in event of 
death. The education of deceased members’ children will be 
provided for and such other assistance as comes within the 
province of the association will be rendered. Membership is 
voluntary and the dues have been made nominal. 


STANDARD TIME BY WIRELESS TELEGRAPH 


The United States Naval Radio station at Arlington, opposite 
"Washington (post office, Radio, Va.), sends out standard 
-seventy-fifth meridian time every day, at noon and at 10 p. m.; 
.and the same plan, with slight variations, is carried out at other 
‘stations—Key West, New Orleans, North Head, Eureka, San 
Diego and Mare Island. These time signals are sent primarily 
for the benefit of ships at sea, but we are informed that a num- 
‘ber of jewelers in the eastern and the middle western states are 
making use of the signals. At this season of the year the time 
signals sent out from Arlington are received at stations on the 
Pacific coast. The Arlington station has a direct wire from the 
naval observatory, across the Potomac river, from which the 
signals are repeated by a relay which actuates the radio sending 
instrument. The time signals sent out from the stations on the 
Pacific coast come from the observatory at the Mare Island navy 
yard. The signals are sent in the same way that they are sent 
over telegraph wires, but they are kept up for five minutes, with 
the customary intermissions, beginning five minutes before the 
even hour. A small and simple radio installation is adequate 
to receive these signals. 
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MEETINGS AND CONVENTIONS 


Railway Storekeepers’ Association.—It has been decided by 
the executive committee that the eleventh annual convention of 
the association will be held at the Hotel Raleigh, Washington, 
D. C., May 18, 19 and 20, 1914. 


The American Ratlway Tool Foremen's | Association.—The 
American Railway Tool Foremen's Association will hold its sixth 
annual convention at the Hotel Sherman, Chicago, July 20-22, 
1914. Among thc subjects to be considered at the meetings are: 
The Standardization of Reamers for Locomotive Repair Shops; 
Machine Tool Repairs; Tool Room Grinding; Special Tools for 
Drilling; Reaming and Milling; Distribution of Tools for Shop 
Use; Dies for Cold Work, and Press and Special Punching. 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


VoL. 88, No. 3 


Western Railway Club.—At the February meeting of the West- 
ern Railway Club a paper was presented on the Development 
of Milling Machines, by A. J. Baker, sales engineer for the Mar- 
shall & Huschart Machinery Company, Chicago. Mr. Baker 
spoke of the increasing use of milling machines in railway shops, 
and spoke of the marked improvement in milling machines dur- 
ing the past five years. Five years ago the maximum metal 
that could be removed by this machine per minute was 12 cu. in. 
of machine steel on a No. 5 Mechan-Cullom type, whereas today 
a machine of the same dimensions and cost will remove about 
371 cu. in. He went into the design of milling cutters at some 
length, clearly bringing out the importance of grinding these 
cutters properly. 


Railway Business Assoctation.—The Railway Business Asso- 
ciation, a part of whose General Executive Committee are 
elected and a part appointed, has organized for 1914 with the 
following official roster: President, Geo. A. Post, New York; 
treasurer, Chas. A. Moore, New York; assistant treasurer, M. S. 
Clayton, New York; vice-presidents—A. M. Kittredge, Dayton, 
O.; W. E. Clow, Chicago; G. W. Simmons, St. Louis; S. P. 
Bush, Columbus, O.; Alba B. Johnson, Philadelphia; H. G. 
Prout, Pittsburgh; W. G. Pearce, New York. Executive Mem- 
bers—G. M. Basford, New York; J. C. Bradley, Buffalo: J. S. 
Coffin, New York; Walter H. Cottingham, Cleveland; O. H. 
Cutler, New York; Henry Elliot, East St. Louis; Irving T. 
Hartz, Chicago; F. T. Heffelfinger, Minneapolis; Robert P. 
Lamont, Chicago; W. B. Leach, Boston, Mass.; E. B. Leigh, 
Chicago; W. H. Marshall, New York; William McConway, 
Pittsburgh; A. H. Mulliken, Chicago; Rudolph Ortmann, Chi- 
cago; S. F. Pryor, St. Louis; W. W. Salmon, Rochester, 
N. Y.; Justus H. Schwacke, Philadelphia; Geo. T. Smith, 
Jersey City; James S. Stevenson, Detroit; H. H. Westinghouse, 
New York; W. W. Willits, Chicago. 


The following list gives names of secretaries, dates of next or regular 
meetings, and places of mecting of mechanical associations. 


Am Brake AssociaTioN.—F. M. Nellis, 53 State St., Boston, Mass. 
vention, May 5.8, 1914, Detroit, Mich. 

AMERICAN RAILWAY Master Mecuanics’ Assoc.—J. W. Taylor, Karpen 
building, Chicago. Convention, June 15-17, 1914, Atlantic City, N. J. 

AMERICAN RAILWAY Toot FongMEN's Assocration.—A, R. Davis, Central of 
Georgia, Macon, Ga. Convention, July 20-22, 1914, Hotel Sherman, 
Chicago. 

AMERICAN SOCIETY FOR TESTING MaTERIALS.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. . 

Car FoREMEN's ASSOCIATION OF CHICAGO.—Aaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, Chicago. 

CHIEF INTERCHANGE CAR INSPECTORS’ AND Car FOREMEN'S ASSOCIATION.— 
S. Skidmore, 946 Richmond street, Cincinnati, Ohio. 

INTERNATIONAL Rathway FueL AssociaTION.—C. G. Hall, 922 McCormick 
building, Chicago. Convention, May 18-22, 1914, Chicago. 

INTERNATIONAL RAILWAY GENERAL FoREMEN'S AssociATION.— William Hall, 
829 W. Broadway, Winona, Minn. Convention, July 14-17, 1914, 
Hotel Sherman, Chicago. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ AssociaTION.—A. L. Wood 
worth, Lima, Ohio. Convention, August 18-20, 1914, Milwaukee, Wis. 

Master BoiLer Makers’ AssociarTioN.— Harry D. Vought, 95 Liberty St, 
New York. Convention, May 25-28, 1914, Philadelphia, Pa. 

Master Car Buitpers’ Association.—J. W. Taylor, Karpen building, Chi- 
cago, Convention, June 10-12, 1914, Atlantic City, N. J. 

Master Car AND [Locomotive Parnters’ Assoc. op U. S. AND CANADA.—A. P. 
Dane. B. & M., Reading, Mass. Convention, September 8-11, 1914, 
Nashville, Tenn. 

RAILWAY STOREKEEPERS’ AssociATi0N.—]. P. Murphy, Box C, Collinwood, 
pn. Convention, May 18-20, 1914, Hotel Raleigh, Washington, 
D. C. 

TRAVELING ENGINEERS’ Association.—W. O, Thompson, N. Y. C. RH. R, 
East Buffalo, N. Y. Convention, August, 1914, Chicago, Ill. 


Con- 


RAILROAD CLUB MEETINGS 
PII CU Ug A e i iii iii eu UE UU 


Club. | Mite Title of Paper. Author. | Secretary. Address. 

Canadian ....... Mar. 10 | Car Service ....................... vesess] J E. Duval....... .. Tas. Powell...... ¡Room 13, Windsor Hotel, Montreal. 

Central ......... Mar. 12 Rules of Interchange and Danquct....... W. H. Sitterly...... Harry D. Vought. 95 Liberty St., New York. 

New England....| Mar. 10 |Rules of Interchange and Annual Meeting| ..........o.o.oooooo.o. iW. Cade, Jr.. 683 Atlantic Ave., Boston. 

New York....... Mar. 20 | Annual Electrical "Night EE ANE . Huber Stokar..... Harry D. Vought. 95 Liberty St., New York. 

Richmond .......| Mar. 9 |Electric Light and Power................ H. R. Palmer....... E. O. Robinson..|C. O. Ry., Richmond, Va. 

St. Louis........ far. 13 |Past and Present Railroading............ O. F. Bary.......... B. W. Frauenthal.| Union Station, St. Louis, Mo. 

Southern & S'w'rn! Mar. 19 |Thermit Welding- A wns revente. sic. Ra a ER ERAT EI T CES A. J. Merrill.....|218 Grant Bldg., Atlanta, Ga. 
Tests of Chilled Cast Iron Wheels........ Prof. L. E. Endsley. Jos. W. Taylor...|1112 Karpen Bldg., Chicago, 
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Marcu, 1914 


PERSONALS 


It is our desire to make these columns cover as completely as 
possible all the changes that take place in the mechanical de- 
partments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in helping 
to bring this about. 


GENERAL 


C. A. BINGAMAN has been appointed assistant engineer of mo- 
tive power of the Philadelphia & Reading, with headquarters 
at Reading, Pa. 


W. M. BosworTH has been appointed mechanical engineer of 
the Louisville & Nashville, with office at Louisville, Ky. 


C. C. ELMEs has been appointed assistant engineer of motive 
power of the Philadelphia & Reading, with headquarters at Read- 
ing, Pa. 


E. B. Harr, whose appointment as assistant to the general 
superintendent of motive power and car departments of the 
Chicago & North Western, with headquarters at Chicago, was 
announced in the February issue, began railway work in July, 
1889, with the Chicago & North Western, and has remained in 
the service of that road. Until August, 1892, he was machinist 
helper at Hawarden, Iowa, and then for six years was a fireman 
on the Northern Iowa and Western Iowa divisions. From Oc- 
tober, 1898, to September, 1507, he was a locomotive engineer 
on the Sioux City division, and on the latter date was advanced 
to road foreman of engines of that division. He was master me- 
chanic of the Northern Iowa and Sioux City divisions at Eagle 
Grove, Iowa, from March, 1910, to May, 1912, when he was 
transferred to the Wisconsin division in a similar capacity, with 
headquarters at Chicago, which position he held at the time of 
his recent promotion. 


A. P. PRENDERGAST, formerly superintendent of motive power 
of the Baltimore & Ohio, at Baltimore, Md., has been appointed 
superintendent of machinery of the Texas & Pacific, with head- 
quarters at Marshall, 
Tex, succeeding F. S. 
Anthony. resigned. After 
graduating from the pub- 
lic schools in West Vir- 
ginia, Mr. Prendergast 
took up the study of 
special technical subjects. 
He entered the service of 
. the Baltimore & Ohio in 
the mechanical depart- 
ment in 1893 as an ap- 
prentice, and after com- 
pleting his apprentice- 
ship he served as à ma- 
chinist, and subsequently 
was made foreman. He 
was then promoted to 
master mechanic at Graf- 
ton, W. Va, and later 
was transferred in the 
same capacity to the 
Riverside shops at Balti- 
more, Md., becoming master mechanic at the Mt. Clare shops, 
Baltimore, on January 1, 1910. The following November he 
was made superintendent of motive power of the Baltimore 
& Ohio Southwestern at Cincinnati, Ohio, and in May, 1912, 
his authority was extended over the Cincinnati, Hamilton. & 
Dayton. In January, 1913, he was appointed superintendent of 
motive power of the Baltimore & Ohio proper, with head- 
quarters at Baltimore, Md., from which position he resigned 
on December 31, 1913. 


A. P. Prendergast 
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T. W. HEINTZELMAN, superintendent of motive power of the 
Southern Pacific at Sacramento, Cal, has been appointed gen- 
eral superintendent of motive power, with headquarters at San 
Francisco, Cal, succeeding H. J. Small, retired. 


D. J. MuLLEN has been appointed assistant to the superintend- 
ent of motive power of the Cleveland, Cincinnati, Chicago & St. 
Louis, with headquarters at Indianapolis, Ind. 


H. Osporne has been appointed assistant mechanical super- 
intendent of the Canadian Pacific, with headquarters at Mont- 
real, Que. 


H. J. SMALL has retired as general superintendent of motive 
power and machinery of the Southern Pacifi. Mr. Small has 
been in railway service since 1868, when he commenced as a 
machinist for the Chicago & North Western at Chicago. He was 
from 1869 to 1874 successively draftsman for the Kansas Pacific, 
the Northern Pacific and the Toledo, Wabash & Western. The 
succeeding three years he was general foreman of the Interna- 
tional & Great Northern, and. from 1877 to 1879 was master 
mechanic of the Galveston, Houston & Henderson. He was then 
for two years master mechanic of the Texas & Pacific, returning 
to the Northern Pacific in 1881 as assistant superintendent of 
machinery, where he remained until 1886. From 1887 to 1888 
Mr. Small was assistant superintendent of motive power of the 
Philadelphia & Reading, and he then went to the Southern Pacific 
as superintendent of motive power and machinery. On July 1, 


- 1902, he was made general superintendent of motive power and 


machinery, with headquarters at San Francisco, Cal., from which 
position he now retires. 


F. O. WarsH has been appointed superintendent of motive 
power and equipment of the Georgia Railroad, with headquarters 
at Augusta, Ga. 


W. E. WoobDHOUSE, assistant superintendent of motive power 
of the western lines of the Canadian Pacific, has been appointed 
superintendent of motive power of the eastern lines, with head- 
quarters at Montreal, Que. 


T. W. YouNcER has been appointed superintendent of motive 
power of the northern district of the Southern Pacific, with 
headquarters at Sacramento, Cal., succeeding T. W. Heintzelman, 
promoted. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


WILLIAM Aptep has been appointed road foreman of engines of 
the Michigan Central at Detroit, Mich., succeeding W. R. Walsh. 


W. S. Butler, master mechanic of the Chesapeake € Ohio 
at Hinton, W. Va.. has been appointed master mechanic of the 
Huntington and Big Sandy divisions, with headquarters at Hunt- 
ington. 


J. J. Carry has been appointed master mechanic of the Cin- 
cinnati, Hamilton & Dayton at Ivorydale, Ohio, succeeding C. A. 
Gill. 


D. C. CLouGH has been appointed master mechanic cf the 
Oregon Electric and the United Railways, with office at Portland, 
Ore., succeeding G. H. Hopkins, resigned 


W. H. Davies has been appointed road foreman of engines of 
the Chicago & Alton, with headquarters at Bloomington, Ill. 


Joun Dickson has been appointed general master mechanic 
of the Spokane, Portland & Seattle, the Oregon Trunk, Oregon 
Electric and United Railways, with headquarters at Portland, 
Ore. Mr. Dickson began railway work as machinist apprentice 
with the Great Northern. He was subsequently until 1899 ma- 
chinist, air brake man and draftsman, leaving that road to be- 
come instructor in the Mechanic Arts High School at St. Paul, 
Minn. He remained in that position for two years, returning 
to the Great Northern as general air brake instructor, and was 
successively superintendent of shops at Everett, Wash., and 
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master mechanic of the Dakota division. He has been with 
the Spokane, Portland & Seattle as master mechanic since it 
was first put in operation, and on February 1 was made gen- 
eral master mechanic, as above noted. 


J. G. Dore, whose appointment as master mechanic of the 
Alliance division of the Chicago, Burlington & Quincy, with 
headquarters at Alliance, Neb., was announced in the February 
issue, was born November 7, 1880, at Mohicanville, Ohio, and 
received a high school education. He began railway work in 
October, 1897, with the Chicago, Burlington € Quincy as ma- 
chinist apprentice, and from 1902 to 1906 was successively ma- 
chinist for the Northern Pacific and the Chicago & North West- 
ern. The following two years he was employed by the Missouri 
Pacific as division foreman at Coffeyville, Kan., general foreman 
at Osawatomie, Kan., and as division foreman at Wichita, Kan. 
He then returned to the Burlington in 1908 as general foreman 
at Denver, Colo., and later was transferred to Lincoln, Neb., in 
a similar capacity, holding this position until January 16, when 
he was promoted to division master mechanic at Alliance, Neb., 
as above noted. 


W. J. Eppy has been appointed master mechanic of the 
Louisiana division of the Rock Island Lines at El Dorado, Ark., 
succeeding R. C. Hyde, promoted. 


W. A. Hatt has been appointed master mechanic of the Inter- 
national & Great Northern at Mart, Tex, succeeding T. H. 
Williams. 


W. P. HoBsoN, master mechanic of the Cincinnati division of 
the Chesapeake & Ohio, has had his jurisdiction extended over 
the Ashland division, with headquarters at Covington, Ky. 


C. M. HurrMaN has been appointed master mechanic of the 
San Pedro, Los Angeles & Salt Lake at Milford, Utah, succeed- 
ing J. M. Gailey. 


R. C. Hype has been appointed master mechanic of the Min- 
nesota division of the Rock Island Lines at Manly, Iowa, suc- 
ceeding F. W. Williams, resigned. 


A. J. Kuume has been appointed assistant master mechanic of 
the Chicago, Milwaukee & St. Paul at Milwaukee, Wis., succeed- 
ing C. Lundburg. 


F. R. PENNYFATHER, district master mechanic of the Canadian 
Pacific at Cranbrook, B. C., has been appointed master mechanic 
of the Manitoba division, with headquarters at Winnipeg, Man. 


G. W. Ropertson, master mechanic of the Ashland division of 
the Chesapeake & Ohio at Lexington, Ky., has been appointed 
master mechanic of the Hinton division, with headquarters at 
Hinton, W. Va. 


A. RoescH has been appointed master mechanic of the Colo- 


rado & Southern at Trinidad, Colo., succeeding J. M. Davis. 


W. E. STOERMER has been appointed road foreman of engines 
of the Southern Pacific at Los Angeles, Cal, succeeding C. H. 
Holdredge. 


F. E. Worrk has been appointed road foreman of engines of 
the Pere Marquette at Grand Rapids, Mich. 
CAR DEPARTMENT 


H H. GERBACH has been appointed car foreman of the Great 
Northern at Great Falls, Mont., succeeding C. J. Grant. 


T. E. HesseNBRUCH has been appointed assistant general car 
inspector of the Philadelphia & Reading, with headquarters at 
Reading, Pa. 

R. B. RasBRIDGE has been appointed superintendent of the car 
department of the Philadelphia & Reading, with headquarters at 
Reading, Pa. 


CHARLES Ray has been appointed car foreman of the Chicago, 
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Milwaukee € St. Paul at Tacoma, Wash, succeeding E. S. 
Hartow. 


W. SxeLL has been appointed general foreman of the car de- 
partment of the Chicago, Milwaukee & St. Paul, at Minneapolis, 
Minn., succeeding W. A. Parker. 


R. D. WiLsox has been appointed general car inspector of the 
Philadelphia & Reading at Keading, Pa., succeeding R. B. Ras- 
bridge, promoted. 


SHOP AND ENGINE HOUSE 


WiLLIAM DELYEA has been appointed general foreman of the 
Pere Marquette at Benton Harbor, Mich. 


GeorGE C. BiNGHAM has been appointed general foreman of 
the Chicago & North Western at Huron, S. D., succeeding F. 
W. Anderson. 


R. L. Brack has been appointed general foreman of the Nor- 
folk & Western at Columbus, Ohio. 


T. L. Brown has been appointed general foreman of the Nor- 
folk & Western at Kenova, W. Va. 


D. W. Day has been appointed locomotive foreman of the 
Grand Trunk Pacilic at Jasper, B. C., succeeding F. Lozo, trans- 
ferred. 


R. DENNis has been appointed general foreman of the Toledo 
& Ohio Central at Columbus, Ohio, succeeding G. P. Young. 


B. Ferris has been appointed acting general foreman of the 
Detroit, Toledo & Ironton at Delray, Mich. 


P. J. Frynn has been appointed general foreman of the Dela- 
ware, Lackawanna & Western at Syracuse, N. Y., succeeding B. 
F. Roosa. 


F. Lozo has been appointed locomotive foreman of the Grand 
Trunk Pacific at McBride, B. C., succeeding A. H. Mahan, trans- 
ferred. 


A. H. MAHAN has been appointed locomotive foreman of the 
Grand Trunk Pacific at Prince George, B. C. 


N. W. NorsworTHY has been appointed general foreman of the 
Norfolk & Western at Crewe, Va. 


GEORGE SCHIMMING has been appointed shop foreman of the 
Chicago & North Western at Madison, Wis., succeeding J. F. 
Cosgrove. 


PURCHASING AND STOREKEEPING 


SAMUEL F. CLARK has been appointed purchasing agent and 
general storekeeper of the Spokane, Portland & Seattle, with. 
headquarters at Portland, Ore., succeeding J. E. Mahaney, re- 
signed. 


E. O. GRIFFIN, general storekeeper of the International & 
Great Northern, with office at Palestine, Tex., has been appointed 
also general fuel and supply agent. 


H. L. RicHanpsoN has resigned as fuel agent of the St. Louis, 
Brownsville & Mexico at Houston, Tex., and the office has been 
abolished. 


C. T. TILLMAN, treasurer and acting purchasing agent of the 
South Georgia, at Quitman, Ga., has been appointed purchasing 
agent with office at Quitman. 


OBITUARY 


A. B. AbAMs, division master mechanic of the Gulf, Colorado 
& Santa Fe at Silsbee, Tex., died suddenly on February 16, aged 
49 years. 


NEWELL S. KIMBALL, for 30 vears district master mechanic of 
the Chicago, Milwaukee & St. Paul at Green Bay, Wis., died in 
Chicago on January 31, aged 82 years. 


Marcu, 1914 RAILWAY AGE GAZETTE, MECHANICAL EDITION 163 


SUPPLY TRADE NOTES 


Edward W. Hodgkins has resigned his connection with Guil- 
ford S. Wood, Chicago, to engage in business for himself. 


Karl A. Heine has joined the sales department of the Chicago 
Car Heating Company, with office in the Grand Central Terminal 
building, New York City. 


John L. Randolph has been appointed eastern sales man- 
ager of the Economy Devices Corporation, 30 Church street, 
New York. Mr. Ran- 
dolph was born in Bos- 
ton, Mass, August 25, 
1878, attended the pub- 
lic schools and was 
graduated from the Eng- 
lish High School of that 
city. His railroad ca- 
reer began as a ma- 
chinist apprentice in the - 
Concord, N. H., shops of 
the Northern Railroad 
now a part of the Boston 
^& Maine. Subsequently 
he served this road in 
the capacity of machinist, 
gang foreman, general 
foreman, master me- 
chanic, and superintend- 
ent of shops at Keene, 
N, H. Im April. 1911, 
he accepted a position J. L. Randolph 
with the Franklin Rail- 
way Supply Company in the mechanical department and re- 
mained with that company until February 1, 1914, when he 
was appointed eastern sales manager of the Economy Devices 
Corporation, as noted above. 


Earl A. Averill has resigned as managing editor of the Rail- 
way Age Gazette, Mechanical Edition, and on March 1 goes 
with the Standard Stoker Company, Grand Central Terminal, 
New York, as engineer 
of operation. Mr. Averill 
joined the staff of the 
American Engineer and 
Railroad Journal on Jan- 
uary 1, 1906, as an editor, 
and on April 1, 1910, be- 
came managing editor. 
He has continued in that 
position since the pur- 
chase of that publication 
by the Simmons-Board- 
man Publishing Com- 
pany. He was born at 
Richland, N. Y., on 
August 13, 1878, and 
after a preparatory edu- 
cation in public and 
private schools, entered 
Cornell University in 
1896. He was graduated 

E. A. Averii in 1900 with the degree 

of mechanical engineer, 

having specialized during his senior year in railway mechanical 
engineering. He began his practical railroad work in the sum- 
mer of 1899 in the shops of the Philadelphia & Reading, Read- 
ing, Pa., and, on graduation, went with the Chicago, Burlington 
& Quincy, at West Burlington, Ia., reporting to J. F. Deems, 
who was then master mechanic at that point. After four years’ 


service with the Burlington, most of which was spent in the 
shop, roundhouse and on the road, Mr. Averill joined the staff 
of the Railway and Engineering Review of Chicago, where he 
remained for over two years. He left that publication to come 
to New York with the American Engineer and Railroad Journal. 
With the Standard Stoker Company he will have charge of the 
installing and preliminary operation of the stokers as well as 
all tests, records of service, etc. 


W. F. Bauer has resigned from the United States Light & 
Heating Company, to become assistant manager of the railway 
department of the Edison Storage Battery Company, Orange, 
iN. Je 


A. C. Adams has resigned his position of superintendent of 
motive power of the Spokane, Portland & Seattle to become 
the Pacific coast general agent of the General Brake Shoe & 
Supply Company, Chicago, and will have headquarters at 907- 
908 Wilcox building, Portland, Ore. 


The Chicago Car Heating Company has recently opened a 
branch office and factory at 61 Dalhousie street, Montreal, Can- 
ada. A. D. Bruce, former purchasing agent of the company at 
Chicago, is in charge. Mr. Bruce is a native ef Guelph, Ont., but 
has been connected with the Chicago Car Heating Company in 
Chicago for the past five years. 


Bertram Smith has been appointed assistant manager of the 
Edison Storage Battery Supply Company, San Francisco, which 
handles the Edison battery on the Pacific coast. Mr. Smith 
started in the storage battery business in 1899 with the Na- 
tional Battery Company, Buffalo, N. Y. He was secretary and 
treasurer of that company for three years, but since its absorp- 
tion by the United States Light & Heating Company, he has 
been manager of the latter company's battery department. 


Charles Henry Schlacks, whose election to the presidency 
of the Hale and Kilburn Company, Philadelphia, Pa., was an- 
nounced in the February issue, was born in Chicago on No- 
vember 12, 1865. He en- 
tered railway service 
when he was but four- 
teen as an office boy on 
the Illinois Central. He 
then became a machin- 
ist's apprentice, and was 
consecutively to 1891 
mechanical draftsman, 
chief clerk to the super- 
intendent of machinery 
and chief clerk to the 
general superintendent. 
In November, 1891, he 
was appointed assistant 
to the general manager 
of the Denver & Rio 
Grande. On November 
1, 1894, he became as- 
sistant general manager 
Cet. of that road and retained 

EH. Wapiasha that position until July 
1, 1900, when he was ap- 
pointed also general manager of the Colorado Midland. On 
June 1, 1904, he became a vice-president of the Denver € Rio 
Grande. On November 5, 1909, he also became the first vice- 
president of the new Western Pacific, the western extension of 
the Denver & Rio Grande, removing his headquarters to San 
Francisco, Cal., and was an important factor in the work of 
getting that road in complete and efficient working order. He 
was thus for a time the first vice-president of the Western Pa- 
cific, vice-president of the Denver € Rio Grande, the Colorado 
Midland, the Rio Grande Southern and the Utah Fuel Com- 
pany, and president of the Globe Express-Gompany. 
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CATALOGS 


HYDrAuLIC Presses.—Heating, chilling and die presses are 
fully illustrated and described in a 56 page catalog issued by the 
Watson-Stillman Company, 50 Church street, New York. This 
is catalog No. 89. 


MECHANICAL RusBER Goops.— Valve discs, sheet packing, 
pump valves, gaskets and other similar mechanical rubber parts 
are illustrated and described in a small catalog issued by Jenkins 
Bros., 80 White street, New York. 


BRAKE SHors.—The Pittsburgh brake shoe has a steel shell 
filled with composition and gives a very high friction with a 
long wear. It is illustrated and described in a leaflet being 
issued by the Pittsburgh Brake Shoe Companv, Farmers' Bank 
building, Pittsburgh, Pa. 


HAND-TRAVELING CRANEs.—The Brown Hoisting Machinery 
Company, Cleveland, Ohio, is issuing a leaflet descriptive of the 
Brownhoist single I-beam, hand-traveling crane which is built 
for easy operation and long life. The illustrations show a 
number of the more interesting details. 


LocoMoTIVE CRANES.—A 55 page book from the Industrial 
Works, Bay City, Mich., illustrates and describes locomotive 
cranes for construction, industrial and railroad purposes. This 
is known as book No. 108 and is a most attractive publication 
typographically Some of the illustrations are given in color 
and all are most interesting. It shows locomotive cranes working 
under a variety of conditions and illustrates many special designs. 
Wrecking cranes are given a section of the book. 


DriLLs, RreAMERS, Erc— Catalog No. 15 of the Rich Tool 
Company, Railway Exchange, Chicago, illustrates and clearly 
describes a complete line of high speed twist drills, reamers, 
track bits, flat drills, bonding drills, drill chucks, reamer chucks 
and rivet sets manufactured by this company. Tables of sizes 
and prices accompany each style illustrated. 


CHAIN Drive.—A leaflet from the Morse Chain Company, 
Ithaca, N. Y., gives short descriptions of typical Morse silent 
chain drives, showing their durability and efficiency for long 
periods of time. Many of these applications are to motor driven 
machine tools. A table is inserted showing a list of the in- 
stallations of thirty-one original chain drives in the shops of the 
Pittsburgh & Lake Erie at McKees Rocks. This table shows the 
present condition of drives that have been in regular service 
from five to ten years each. j 


BuLLseYE Locomotive Lusricators.—An attractive 56 page 
catalog No. 36L has been issued by the Detroit Lubricator Com- 
pany, Detroit. Mich. It fully describes the principle of the 
hydrostatic lubricator and the features of design of the modern 
types of bullseye lubricator. The latest developments in this 
line are illustrated in a complete manner and instructions for 
operating, cleaning and adjusting are included. The Detroit 
transfer filler which will allow the lubricator to be refilled at 
any time while in service, is also discussed at some length. Ac- 
cessories in connection with the lubrication of locomotives are 
shown. 


Locomotive Rarios.— Bulletin. No. 1,017 from the American 
Locomotive Company, 30 Church street, New York, is devoted 
to a discussion of locomotive ratios by F. J. Cole, chief con- 
sulting engineer. Included in the discussion are a number of 
very valuable tables of reference giving cylinder horse power of 
saturated and superheated steam locomotives for various pres- 
sures and diameters of cylinders; evaporation from tubes and 
flues in pounds of steam per hour per square foot for different 
diameters and lengths; heating surface of tubes for different 
diameters and lengths and the ratios of the outside heating sur- 
face to the diameter and spacing of tubes. The discussion of the 
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various ratios is largely confined to features of the boiler and 
present a number of new proportions which have been thor- 
oughly tried out in practice and are known to be correct. 


ELECTRIC STEEL CasriNGs.— The process of making electric 
steel consists of melting down a charge directly in an electric 
furnace or in transferring molten steel from the open hearth 
or Bessemer convertor to an electric furnace and there main- 
taining the charge in a molten state under complete chemical 
control in a neutral atmosphere, until it is refined and purified. 
It is claimed that this method will allow a production of steel 
which possesses certain characteristics and advantages to a de- 
gree not found in ordinary processes. This material gives cast- 
ings which have the highest degree of uniformity combined with 
great toughness, strength and flexibility. Illustrations of the 
furnaces used and discussion of the product, including the re- 
sults of a number of tests are given in a catalog which is being 
issued by the National Malleable Castings Company, Sharon, Pa. 


Dump Cars.—Extension side dump cars of from 12 cu. yd. 
to 20 cu. yd. capacity are the subject of a catalog being issued 
by the Clark Car Company, Pittsburgh, Pa. In this type of 
car a new feature is presented which consists of having the 
side of the box turned downward as the box is inclined which 
makes an extension or shelf that protects the truck and track 
from back filling and leaves a clear space above to discharge 
the load. It is claimed that this arrangement improves the con- 
struction of the car by permitting the sides to be hinged to the 
body throughout their length, and by having side operating 
cross frames at Intermediate positions as well as at the ends of 
the car. These cars are made with air or hand operating 
mechanism or the two can be combined. The catalog shows a 
number of illustrations and contains a very complete descrip- 
tion of all the features of construction. 


HEATING AND VENTILATION.—It was over 25 years ago that the 
first edition of the book known as “Heating and Ventilation,” 
was published by the B. F. Sturtevant Company, Hyde Park, 
Boston, Mass. Since that time frequent new editions have 
been brought out, keeping pace with the increased knowledge 
of the subject and the improvement in the apparatus, but until 
the present edition, no decided change was made in the form 
of book. Recently, however, the advancement in this line has 
been so rapid that it has made it necessary to revise the book 
completely. In doing this an endeavor has been made to make 
it more generally useful as a book of reference which will be 
equally valuable to the engineer and to the layman. The ar- 
rangement has therefore been changed and the index has been 
made more thorough. It is in two parts. The text matter 
makes up part one and is divided in ten chapters which are 
further divided in sections, all numbered and provided with 
titles to aid the reader in finding the information he desires. 
The second part is a collection of tables for the use of the stu- 
dent and engineer covering the subject of heating and venti- 
lation in general and of the Sturtevant apparatus in particular. 
The ten chapters in the first part are on different subjects as 
follows: Chapter 1 considers air, its composition, properties 
and principal characteristics. Chapter 2 deals with the subject 
of ventilation; chapter 3 with heat; chapter 4, the Sturtevant 
system of combining heating and ventilation, and chapter 5 a 
general study of the apparatus used in heating and ventilating 
installations. Chapter 6 gives assistance on the considerations 
of problems involved in calculating heating and ventilating SyS- 
tems. Chapter 7 is devoted to the testing of the system. Chap- 
ter 8 is a consideration of the individual problems involved in 
the ventilation and heating of distinctive types of buildings and 
chapter 9 is a description of typical installations and apparatus. 
Chapter 10 briefly describes Sturtevant apparatus. The tables 
are very complete and cover practically all the information that 
is necessary for a detailed and extensive investigation of this 
subject. 
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The advantages to be obtained through the 
use of a system of schedules in making re- 
pairs to locomotives need no enlarging 
upon. Locomotive repairs are, however, of 
a nature that makes the preparation of such a schedule difficult. 
Flexibility is required to a considerable extent; but there is no 
obstacle that is insurmountable, and considerable success has 
attended the gradual development of the system in use at the 


Schedules for 
Locomotive 
Repairs 


. Angus shops of the Canadian Pacific, which is described else- 


where in this issue. This system has been worked out in con- 
junction with that of inspection, and the organization adopted 
is such that the two systems are largely interwoven. A point 
in connection with the inspection work that is worthy of em- 
phasis is the preliminary inspection of the locomotives imme- 
diately after their arrival. Anyone familiar with the length of 
time engines frequently stand obstructing the erecting floor in 
some shops, while awaiting the arrival of a casting or other part 
that has not been found to be missing or broken until the engine 
is in the shop and stripping has commenced, will quickly see the 
advantage of this practice. If a schedule system is laid out 
on a firm basis it will naturally broaden and develop as it 
continues in use, and it is not difficult to foresee the possibility 
of the close determination, on the day the engine is taken in 
the shop, of what the cost of making the necessary repairs will 
be. The advantage of this knowledge to the shop superintendent 
in laying out his work to suit his appropriation, can readily be 
seen. 


About this time of year side and back cur- 
I tains and their rods are removed from 
AE locomotives. Quite likely they are thrown 

Cab Curtains in an out of the way corner of the engine 
house and left there; some of them will become damp and 
the canvas will rot, or if any of the engine house men need a 
piece of canvas for any purpose during the summer the cur- 
tains will form the supply. When the weather again becomes 
so cold that enginemen refuse to go out without side and back 
curtains, the remains will be resurrected and a general survey 
made. By means of considerable patching, enough curtains for 
half the engines at the terminal may be found; the other half 
remain curtainless until a new supply of canvas can be ordered 
and new curtains made up. Beside the resultant discomfort to 
enginemen and trouble for the engine house foreman, this prac- 
tice is expensive to the railway company. It constitutes one 
of the small leaks that can very easily be stopped. It is a 
simple matter to look over a set of curtains when they are re- 
moved in the spring and decide whether or not they need re- 
pairing. If they are in good condition they can be locked up in 
a suitable place under the charge of the storeman, after being 
tagged with the class (and, if thought necessary, the number) 
of the locomotives for which they are suitable. Curtains that 
need repairing are then tagged in the same way and sent to the 
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general shops, where they are overhauled. The superintendent 
of motive power is furnished with a list, showing the curtains 
on hand in good condition and those sent in for repairs. The 
general shops, when the repairs are completed, send in a similar 
list showing the good curtains on hand. When cold weather 
returns the head of the motive power department then knows, 
regardless of how much the power may have been shifted dur- 
ing the summer months, just where each set of curtains is, 
and he can order them applied or shipped elsewhere for appli- 
cation so that each locomotive will be provided with them when 
they become necessary. AS 


A study of Accident Bulletin No. 48 re- 
cently issued by the Interstate Commerce 
Commission for the year ending June 30, 
1913, discloses the fact that much needs to 
be done by everybody connected with railroads to reduce the 
number of accidents. This does not mean, however, that railroad- 
ing 1s any more hazardous than a good many other industrial 
operations. For instance, the United States Bureau of Mines 
recently issued statistics showing that the mortality rate in the 
coal mines during the year ending June 30, 1913, was 3.82 for 
every 1,000 men employed, while the rate for the railways is 
only 2.2 for every 1,000 employees. Automobile fatalities have 
also grown with alarming rapidity with the increasing use of 
these vehicles, and in New York state alone in one year more 
people were killed by automobiles than were passengers by all 
the railroads in the United States. 

A fair comparison of the accidents on railways with other in- 
dustries and means of transportation will not show that railroad 
operation is any more hazardous. But, of course, it is the de- 
sire of everyone to prevent, so far as possible, injury and death 
to others, and there is an opportunity of decreasing the number 
of accidents on railways. The accident bulletin above referred 
to shows that out of 171,417 railway employees injured 54,554 
were injured in and around shops. This is the largest item men- 
tioned in the table of casualties, and is about 32 per cent of tlie 
total number. It is expected, however, that this number will 
be greatly reduced as time goes on, when the “safety first" 
movement is adopted by all the roads and becomes more care- 
fully organized. 

Another item which it behooves the mechanical department of 
the railways to watch closely, is the derailments caused by de- 
fects in equipment. While only 1,245, or 19 per cent of the 
total number of people injured in derailments, were injured on 
account of defective equipment, the loss in money far exceeded 
that of any other cause mentioned under derailments, it being 
$3,421,037, or about 41% per cent of the total amount. The 
defective equipment is classified under wheel failures, truck 
failures, brake equipment failures, axle failures and draft gear 
failures. The most disastrous of these were the wheel failures, 
which caused 28 per cent of the total number of accidents 
from this cause, and cost the roads $1,163,129, or 34 per cent of 
the cost of derailments due to defective equipment. From an 
analysis of the causes of these derailments it would seem that 
they could have been prevented by more careful inspection. 


Railway 
Accidents 


Attention has been drawn, on a number 
of occasions in these columns, to the futil- 

ity and false economy of selecting a de- 
Rolling Stock sign for a freight car on the basis of first 
cost alone. All railway expenditures, particularly under present 
day conditions, must of necessity be kept as low as is consist- 
ently possible, but the practice is not consistent, of buying cheap 
cars and later paying heavy maintenance charges on them while 
they stand out of service on repair tracks. There is, however, 
another important consideration which must not be lost sight 
of in the efforts to design a car that will be strong enough to 
withstand the usage of modern operating conditions. This is 
the question of excessive weight, and is one that has been re- 


Excessive Weight 
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peatedly referred to by H. H. Vaughan, assistant to the vice- 
president of the Canadian Pacific. | 

' It may quite pertinently be asked, in this connection, if it 
is not cheaper to occasionally have a car broken up because 
of insufficient strength than to pay out money in operating costs 
for hauling the excessive dead weight contained in some of the 
cars of recent design. It is a comparatively easy matter to de- 
sign a car that will withstand the heaviest service required by 
present day conditions, provided the weight is not a factor; 
the problem is to produce a car of reasonable strength that will 
spend a minimum of time on repair tracks while accumulating 
the least possible amount of claims for damaged and missing 
freight, and at the same time be of a weight that will assist to 
the greatest degree in keeping down the cost of train operation. 
No car can be built that will run indefinitely without repairs. 
It has never been seriously contended that cars should be de- 
signed with a view to eliminating the necessity for repair tracks; 
but there should be a mean somewhere between the car that is 
cheap in first cost with resultant high maintenance charges 
and damage claims, and the car that, while standing up under 
the most severe service, is excessively heavy. Mechanical de- 
partment men are too prone to look only at their own side of 
this question. It is very easy to become absorbed in the reduc- 
tion of department expenses and overlook an increase in the 
cost of moving the company's business; and it requires no ex- 
pert calculations te show the amount to which a few thousand 
pounds extra dead weight per car may swell the total of non- 
revenue ton miles. 

It cannot be said that the matter of excessive weight has 
been or is being entirely neglected by car designers, but it does 
scem as 1f it had been accepted by many as a direct product of 
modern conditions, and therefore a necessary evil. This applies 
to passenger equipment as well as to freight. The careful con- 
sideration necessary in deciding on the design of steel passenger 
train cars was brought out clearly in the following statement 
contained in a paper read before the New England Railroad 
Club on February 10, by F. M. Brinkerhoff: 

"Assuming that the cost of power for hauling one pound of 
car weight per year averages one cent, and, in rapid transit 
service this cost is usually safely assumed as five cents, it is 
obvious that, before a railroad company adopts a method of 
steel passenger train car design, time will be well spent for an 
investigation of the most searching and conscientious character 
into the various methods of constructing steel passenger train 
cars in order to secure for service a car of minimum weight, 
though still possessing suitable strength and all other necessary 
characteristics." 

Unti] recently, American locomotive designers gave too little 
consideration to the question of dead weight. The increasing 
sizes of locomotives have at last forced them to the employment 
of refinements to keep weights within reasonable limits. Con- 
ditions indicate the necessity of following similar lines in car 
designing. | 


The manufacturer of a car roof complained 


The 
bitterl : di 
Draft Gear itterly that his roof was not given a fair 
35 show on a large order because the cars 
Competition 


were not equipped with an adequate draft 
gear which would absorb the shocks and act as a protection to 
the rest of the car. The general manager of a railroad savs 
that the damage to lading in the freight cars would be very 
considerably reduced by the application of better draít gears 
to the freight cars. A superintendent of motive power claims 
that the maintenance of his freight cars is much higher than 
it should be and that the application of higher capacity draft 
gears would reduce this cost to a more reasonable figure; the 
added cost of the higher grade gears would be much more than 
offset by the savings which would result. A master car builder 
is authority for the statement that an overcrowded and con- 
gested repair point would be relieved, and in fact would be 
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much larger than necessary if it were not for the damage which 
is caused by the use of low capacity draft gears on freight cars. 
In each case a request for exact figures as to the loss caused 
by the inferior gear or the saving which might be made by 
the application of a higher grade gear was met with the reply 
that it was impossible to present exact figures, but that ex- 
perience would demonstrate the truth of the statements. While 
this may be true, the executive who is responsible for the heavy 
expenditures which would be involved cannot be too severely 
criticised if he insists that he must have more exact data on 
which to base his course of action. 

One might naturally expect that an answer to his demand 
for such information would be found in the proceedings of the 
Master Car Builders! Association, which has done such effective 
work in standardizing and improving conditions pertaining to 
rolling stock. Unfortunately this is not the case. While it is 
true that very extensive tests of the various types of draft 
gears have been made by this association, they were carried 
out under conditions which are not at all comparable to those 
met with in service. In a report of the coupler and draft gear 
committee in 1909, under the head of Friction Draft Gear, we 
find this statement: “In order to procure definite information 
on the performance of existing gears, as well as information 
from which to base future designs, it is believed that the follow- 
ing policy should be followed: First, the carrying out of a 
comprehensive series of service tests with accurate recording 
devices; and, second, the design of a laboratory testing arrange- 
ment which will subject the gears to approximately the same 
pressures and shocks as received in service. With the above 
in view, a study of previous tests has been made, but although 
data of exceeding interest have been placed at the disposal of 
your committee, by both railroad companies and manufacturing 
concerns, there is really little definite knowledge available. . . 
As mentioned in the report of last year, the good friction gears 
are undoubtedly an improvement in protecting equipment from 
constant severe shocks due to their greater capacity and to 
their ability to absorb the force of the blows instead of return- 
ing it to the cars in the form of recoil as is done by the spring 
gear." 

The report of the same committee at the 1910 convention of 
the Master Car Builders’ Association suggested that after care- 
ful consideration it was decided that it would not be feasible to 
study the performance of draft gears by means of a series of 
road tests with accurate recording apparatus, but that the use 
of a laboratory testing apparatus which would approximate 
service conditions would give satisfactory results. The design 
of a pendulum testing machine was presented which it was be- 
lieved would fulfill these conditions, and the committee closed 
its report on the friction draft gear with this statement: “Your 
committee regrets that it has been unable to perfect the 
machine in time to have had a series of tests made during the 
past year, but it expects to have the machine set up and make a 
series of tests of all kinds of friction draft gears now on the 
market, submitting a complete report at the convention of the 
year 1911 on the efficiency of friction draft gears.” For some 
reason or other the subject was dropped by the coupler and 
draft gear committee and no mention of it occurs in any of 
the three succeeding years, 1911, 1912 and 1913. This was un- 
doubtedly because the committee has had to give a very great 
amount of time and investigation during the past few years to the 
development of a standard coupler. 

As stated in the editorial on this subject which appeared in 
our March issue, the real basis upon which to judge the merits 
of the different draft gears must be on their service perform- 
ance. Thus far only one railroad officer, J. C. Fritts, master 
car builder of the Delaware, Lackawanna & Western, has pub- 
lished any accurate data as to service results of different types 
of gear. This was presented at the September meeting of the 
Central Railway Club, and has been commented on at various 
times in these columns. Undoubtedly there are other railway 
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officers who have made similar investigations or who have in 
their possession reliable data on the draít gear subject which will 
be of much value to the railroads generally. With this in mind 
we propose to offer a prize of $100, as announced in our March 
issue, for the best article received in this office on or before 
May 15, 1914, on the draft gear problem. The manner in which 
the subject may be approached by those who wish to contribute 
will, of course, depend entirely upon their experience and ob- 
servation; but the judges will base their decision on the facts 
and evidence which are presented to show what types of draít 
gear are giving the best results. Such articles as are suitable 
for publication but which are not awarded the prize will be 
paid for at our regular space rates. 


NEW BOOKS 


Electric Car Maintenance. By Walter Jackson, associate editor, Electric 


Railway Journal. 270 pages. 6 in. by 9 in. Illustrated. Bound in 

cloth. Published by the McGraw-Hill Book Company, Inc., 239 West 

39th street, New York. Price $3. 
The contents of this book have been selected from the columns 
of the Electric Railway Journal, except that some braking and 
wiring diagrams were added in order to secure a more extensive 
series of shop instruction prints. The work places in a con- 
venient form a great deal of useful data which hitherto had been 
lost to most shop men within a few months after the original 
publication in periodical form. As a rule the methods described 
are such as require no costly apparatus and of a kind that can 
be applied to a great many situations. Among the subjects con- 
sidered are inechanical appliances for train operation, the non- 
electrical parts of the car body, brake equipment, trucks, wheels 
and axles, car washing and painting, sanders and sanding de- 
vices, lubrication, bearing practice, current collecting devices, mo- 
tors and gearings, control, circuit-breakers, controllers and re- 
sistances, heaters, lighting. signs and signals. The book is well 
printed and completely illustrated. 


W'ork, Wages and Profit. By H. L. Gantt. Second edition, revised and 
enlarged. Bound in cloth. 5 in. by 7% in. 292 pages. Illustrated. 
Published by the Engineering Magazine Company, 140 Nassau strect, 
New York. Price $2. 

There has probably been no book published that gives as 

clear an illustration of the advantages that result in certain in- 

stances from the application of the principles of scientific man- 
agement, as Mr. Gantt's work entitled Work, Wages and Profit. 
which was first published in 1910. The explanation of the prin- 
ciples used in his work is so simple and clear, and the methods 
employed are so sensible that the book is probably the most 
impressive of the large number that have been published on this 
general subject. There are few, if any, who have had a wider 
experience with the practical benefits of real scientific manage- 
ment than has Mr. Gantt, and none who have handled more 
interesting problems and obtained more surprising results. In 
the second edition the book has been enlarged from nine chap- 
ters to twelve, the number of colored charts has been increased 
from six to twelve, and manv additional instances of the re- 
sults of scientific management are recited. Furthermore, the 
book gives a summation of the argument in the form of a com- 
prehensive and entire outline of a plan of scientific manage- 
ment based on the policies and methods defined by Mr. Gantt. 


Application of Power to Road Transport. Ty H. E. Wimperis, MA. 
M.LE.E. 125 pages. 4M in. by 7'4 in. Jllustrated. Bound in cloth. 
Published by D. Van Nostrand Company, 25 Park Place, New York. 
Price $1.50. 

This book is based on a series of six lectures delivered at the 

Finsbury Technical College. Little has hitherto been written on 

this subject, and there is a paucity of published experimental 

data to serve as a substantial basis for design. The writer has 
endeavored to formulate a working theory based upon such tests 
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as he found available or was able to make independently with 
the accelerometer. The book begins with a general survey of 
the subject and deals with the use of steam power, internal 
combustion engines and electricity. The resistance to motion 
in relation to load, speed, wheel diameter and nature of tires is 
considered as well as the amount of power necessary. A chapter 
is devoted to the measurement of power, speed and resistance, 
and the use of the accelerometer and loss of power in engine 
friction and in transmission gears: Considerable space is de- 
voted to the general type of steam and internal combustion en- 
gines and the vehicles on which they are used. The same chapter 
considers the horsepower necessary per ton and the use of gear- 
ing. An ideal curve of tractive effort is given. The fourth 
chapter deals with the relationship of engine dimensions and 
gear ratios to the work to be done and takes up the design of 
vehicles propelled by internal combustion engines and steam en- 
gines. Braking is also considered in this chapter. There are three 
appendices dealing with the energy stored in a moving vehicle, 
brake horse power tests made by the Royal Automobile Club and 
a road test report form. 


Locomotive Ratios. By F. J. Cole. Published by the American Locomotive 

Company, New York, and known as its Bulletin 1017. 
The ratios used for proportioning the vital parts of locomotives 
in the past followed precedent and had very little practical basis, 
or they were largely a matter of individual preference based on 
the experience gained from older designs. The heating surface 
of firebox and tubes and the grate area were usually propor- 
tioned in terms of the cylinder volume, the ratio used depending 
on the nature of the service in which the locomotive was to be 
engaged, as well as upon the type of the locomotive. In view 
of the many radical changes in locomotive practice which have 
occurred during the past few years, it is very evident that the 
old empirical rules are no longer adequate. The large increase 
in the size of locomotives, with their correspondingly larger 
capacity, the development of the Mikado and Mallet types re- 
quiring very large tractive effort at comparatively slow speeds, 
and of the Pacific and Mountain types requiring high sustained 
tractive effort at high speeds, together with increased boiler 
pressures, increased tube lengths, larger fireboxes and the very 
general use of highly superheated steam, make the older loco- 
motive ratios almost useless even for roughly approximating 
correct locomotive proportions. The new ratios which the 
American Locomotive Company presents, are based entirely upon 
practical considerations and the results of exhaustive tests. They 
have the advantage of being independent of the type, size and 
class of service to be performed, because they are based upon 
cylinder and boiler horsepower, together with proper evapo- 
rating values for firebox, tubes, flues, arch tubes and combustion 
chamber heating surfaces. 

The bulletin gives tables of data as follows: Cylinder horse- 
power of saturated and superheated steam locomotives for vari- 
ous pressures and cylinder diameters; evaporation from tubes 
and flues in pounds of steam per hour per square foot for dif- 
ferent diameters, lengths and spacing; ratio of outside heating 
surface to diameter and spacing of tubes; height of crown, steam 
space and distance from crown to roof; and location of gage 
cocks. In the recapitulation a concrete example is given show- 
ing exactly how the data is applied to obtain the correct pro- 
portions for a locomotive of a stated type, having weight on 
drivers, boiler pressure, diameter of drivers and stroke of piston 
given. The value of the ratios set forth in this bulletin is amply 
certified to by Mr. Cole's statement concluding his discussion: 
“The method of proportioning described has been used by the 
American Locomotive Company for the past three years in all 
their locomotive designing. Numerous road tests, and records 
of engines in service have been investigated and carefully checked 
with the ratios. These three years of service have so thoroughly 
proven the consistency of the method that it has been adopted 
as the company's standard." 
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COMMUNICATIONS 


THE COLLEGE MAN AND THE RAILROADS 


Ames, Iowa, March 21, 1914. 
To THE EDITOR: 


I served three years' special apprenticeship on one of the west- 
ern roads, had a few months' experience as foreman of a round- 
house, and have since been engaged in teaching, and I feel that I 
understand some of the conditions that the apprentice has to 
meet. The secret of a college man's making a success of a 
railway apprentice course is not materially different from making 
a success in any other line of work; he must be willing to do 
what he is told and go into the work with the spirit that looks 
to ultimate success. 

In a special course as outlined by many of the roads there is 
little time for the apprentice to become very proficient in that 
particular line, and it naturally can be said that few earn the 
wages thev receive; but it is my opinion that if the special ap- 
prentice shows the right aptitude for the work he will earn his 
wages. 

A great many railway officers condemn the college man be- 
cause of a few special apprentices they have known who were 
failures. They overlook the fact that many have proven them- 
selves able and efficient men. It has been my observation that 
the attitude of some special apprentices toward the work is in a 
large measure the fault of the foremen under whom> they are 
working. These foremen do not hold the men to their work 
as strictly as they do the regular mechanics under their charge 
and allow them a freedom that has a disorganizing effect as well 
as a tendency toward making an inefficient workman. This I 
know to be specially true in certain instances where the appren- 
tice was the relative of an officer. The apprentice should be held 
as responsible for the quanuty of his work as any other employee 
and should be made to understand this at the beginning of his 
apprentice course. When it is evident in the minds of the officers 
who have the apprentice directly in charge, that he is not fitted 
for such work and his continuing in it is useless so far as the 
possibility of advancement is concerned, they should so advise 
him. 

A communication in a recent issue of this paper on this sub- 
Ject stated that coilege authorities should not permit men who 
are naturally unsuited for mechanical engineering work to con- 
tinue in this course. This is all very well provided the college 
professor knows when a student is unfitted for such work. It is 
more difficult for the teacher to find out whether a student has 
natural ability as a mechanical engineer when he comes in con- 
tact with him, say one day each week, and that after he has al- 
ready spent two years of his college course in the preparatory 
or foundation work of the course, than it is for the foreman who 
oversees his work day after day for several months. 

The best field for advancement for a special apprentice is in 
starting in as a sub-foreman and getting in line for advancement 
to the more important positions. It is evident, however, to any 
close observer that good foremen are not such a common com- 
modity that they can be picked up anywhere. A good foreman 
is rare, and it is natural to suppose that only a few of the college 
men who take up railroad work will prove competent as foremen; 
but this does not prove that the others have no special ability. 
It remains for the railroads to find places where these men can 


be used for efficient service. R. A. NoRMAN, 
Associate Professor of Mechanical Engineering, Iowa State College. 
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A PANAMA CANAL Every Year.—Excavations equal to the en- 
tire amount necessary to build the Panama Canal have been 
made in the anthracite coal fields of Pennsylvania every year 
since the Panama Canal was begun. The average number of 
net tons of coal produced from the anthracite mines during the 
vears 1904 to 1913 inclusive was approximately 81,000,000. 


INTERESTING MIKADO “TYPE LOCOMOTIVE 


Standard on the Canadian Pacific; Fitted With a 
Vestibule Cab; New Design of Engine Truck 


BY W. H. WINTERROWD 
Mechanical Engineer, Canadian Pacific Railway, Montreal, Que. 


There were built during the year 1913 for the Canadian Pa- 
cific by the Montreal Locomotive Works, 75 Mikado type loco- 
motives with a tractive effort of 42,000 lb. With but few modi- 
fications, these engines were duplicates of 20 locomotives de- 
signed and built at the Angus shops of the Canadian Pacific 
during 1912. 

These locomotives have 23% in. by 32 in. cylinders, 63 in. 
diameter drivers, 180 lb. steam pressure, a total heating surface 
of 4,738 sq. ft," and weigh 258,000 lb. in working order, with a 
weight of 198,000 Ib. on the drivers. 

On account of the necessity of keeping within permissible 
wheel load limits, an endeavor has been made to develop maxi- 
mum power with minimum weight. In this connection it is of 
interest to note that with the weight of engine mentioned, a 
very large heating surface has been obtained. 

With the exception that the boiler has been lengthened, and a 
trailer truck added, these locomotives are nearly identical with 
the Consolidation engines, previously the prevailing type of 
heavy freight power on this road. The practical value of such 


The trains that these engines are hauling consist of ten and 
twelve cars, half of which are sleeping cars. Before the advent 
of the Mikado, these trains were drawn by the standard Pa- 
cific type locomotives, and to make the scheduled running time 
under adverse conditions, it was frequently necessary to resort 
to double heading. The Mikados have obviated the necessity 
for two engines, and under the most extreme climatic condi- 
tions are doing excellent work. 

These engines embody a number of interesting features, chief 
of which is the engine truck. Instead of using the truck com- 
monly known as the swing link type, a design has been used 
which carries the weight transmitted to it on a pair of double 
face centering wedges. On account of the use of these wedges 
the trucks are commonly called wedge trucks. 

With this arrangement there is no truck center pin. The front 
end of the main equalizer rests on the top of a casting called 
the upper wedge tie, or bolster. This casting is guided in its 
vertical movement by the front foot plate into which it extends. 
To this upper wedge tie a pair of double faced wedges is bolted, 
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Canadian Pacific Mikado Type Locomotive 


design and its beneficial effect on maintenance and repair costs 
is too evident to require discussion. | 

Although the Mikado boiler has flues 5 ft. 27$ in. longer and 
a slightly deeper throat sheet than the boiler of the Consoli- 
dation, it is a matter of interest that it is much the better 
steamer of the two. 

It is an established fact that the Mikado type of locomotive is 
admirably adapted to haul slow heavy freight trains.one day, 
and fast freight trains the next. The Canadian Pacific has gone 
a step farther and introduced this type of locomotive in pas- 
senger train service. The majority of the Canadian Pacific 
Mikados are in freight service, but a number of them have been 
assigned to regular passenger duty on the main line between 
Sherbrooke and Megantic, Que., on the Eastern division. 

Between the two points mentioned the line varies 1,220 ft. 
in elevation within a distance of 68% miles. From the accom- 
panying profile it may be noted that within this distance the 
maximum gradient is 1.72 per cent, and the maximum track 
curvature is 6 deg. 7 min. 

The scheduled time from Sherbrooke to Megantic is 2 hours 
30 minutes. Deducting from this the time for four regular and 
two flag stops, the actual running time over the division aver- 
ages 2 hours 15 minutes. This means an average speed of ap- 
proximately 30 miles per hour. 


*Equivalent heating surface. 
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which in turn rest on a similar bottom pair bolted to the truck 
frame casting. The wedges themselves are so designed that, 
regardless of the movement of the truck, a set of faces on each 
pair of top and bottom wedges is always in contact. 

The truck frame is a single steel casting. To this frame the 
pedestals and radius bars are bolted. It carries the bottom 
wedges, with their centers 18 in. apart. These wedges are each 
placed between shoulders 1⁄4 in. high, and in addition are held 
in place by four bolts of one inch diameter with countersunk 
heads. 

The wedges are placed at an angle of approximately 23 deg. 
with the longitudinal center line of the truck frame. This posi- 
tion allows the longitudinal center lines of the wedges to ap- 
proximate the arc of a circle whose radius is the distance from 
the center of the engine truck radius bar pin to the center of 
the wedges. When the locomotive is rounding a curve this 
permits of continuous contact between the top and bottom 
wedges under all conditions. 

Integral with the bottom wedge tie, or frame casting, are two 
stops. These are reinforced by heavy ribs. The stops are lo- 
cated at the back of the frame and their duty is to engage with 
similar stops integral with the upper wedge tie and thus re- 
strict excessive lateral movement under abnormal conditions. 

The upper wedge tie is also a well ribbed steel casting to 
which the top wedges are fastened in the same manner as to the 
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frame casting. This upper tie extends up and into the front 
foot plate of the engine and is guided thereby. 

The tie, rectangular in shape, has a % in. brass liner riveted 
at each end. These brass liners are 13% in. long by 7 in. wide, 
and take the frictional load between the tie and similar liners 
bolted to the inner sides of the front foot plate. 

The foot plate-liners are held in place by a number of the 
bolts used to hold the front foot plate between the frames. The 
heads of the bolts in this case are flattened and countersunk. 
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Proflie of the Canadian Pacific Between Sherbrooke and Megantic 


With this arrangement any lateral play that may develop can 
easily be taken up. 

A number of hard grease cups, or receptacles, are cast in- 
tegral with the upper wedge tie. At each end of the tie one of 
these receptacles is so located that holes drilled through the 
end wall form a passageway from the grease cavity to suitable 
openings through the brass liners. These openings in the liners 
are 1/4 in. square, and form a pocket or reservoir, from which 
radiating grease grooves are cut. | 

Two other grease cavities are so cast and holes so drilled 
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Arrangement of the Engine Truck of the Canadian Pacific Mikado 


that grease can be forced from them to passages in the body 
of the upper. wedges,.these passages terminating at the wedge 
bearing faces, With this arrangement grease can be forced 
down and out betwen the friction faces of the wedges. 

In both cases the cavities are tapped out and have screwed 
in them cast iron extensions which pass through suitable holes 
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in the foot plate. Ordinary grease plugs are screwed in these 
extensions, enabling both the liners and wedges to be lubricated 


from the top and outside of the front foot plate. 


Inspection of the illustration will show that each individual 
wedge possesses three distinct wearing faces. The two smaller, 
or outer faces, lie in the same plane and are inclined in one 
direction. The center face is inclined in the opposite direction. 
These faces are all inclined in their respective planes at an angle 
of approximately 22 deg. The sum of the areas of the two outer 
faces is equal to the area of the center face. With the top 
wedges in the central position, and superimposed on the bottom 
ones, all the frictional faces of the wedges are in contact. 

Another interesting feature is the combined back steam chest 
cover and valve stem crosshead guide. The general arrange- 
ment of this device can best be noted from inspection of the 
accompanying photograph. It will be seen that the back steam 
chest cover, the valve stem crosshead guides, and the support 
for the rocker arm, through which the motion is transmitted to 
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Engine Truck Wedges Used on the Canadian Pacific Mikado 


the valve stem, are combined in one casting. This is a cast iron 
structure adequately ribbed and well proportioned. This cast- 
ing supports a double armed rocker, whose arms extend down- 
ward. 

The valve stem crosshead block is held by a 1 13/16 in. pin 
passing through the extremities of these arms. The weight of 
the combination lever and radius rod is carried on an extension 
of this pin, which is 2% in. in diameter at the point where it 
passes through the combination lever. The rocker arm is like- 
wise a single casting supported by two journals 3 1/64 in. in 
length and 4 in. in diameter. The use of the large journals and 
large motion pins tends to minimize the wear. 

The chief object of this construction .has been to provide a 
rigid support for the valve stem guide. The device not only 
accomplishes this purpose, but relieves the valve stem from any 
downward thrust due to the movement and weight of the parts 
of the valve gear to which it is connected. Should any .ex- 
cessive wear develop in the pins or guides, the result is the same. 


With some modifications this arrangement is similar to the one 
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described in detail in the American Engineer and Railroad 
Journal, January, 1908, about which time the device had its 
inception. Since that time it has been so economical to main- 
tain, and has proved its merit so conclusively that it has come 
into general use on the Canadian Pacific. 

These locomotives are aH equipped with the vestibule cab 
which completely encloses the deck space between the engine 
and tender, and protects the enginemen írom the intense cold 
that prevails at times. These cabs are the same as those pre- 
viously described in these columns (March, 1913, page 117) with 
the exception that the front doors have been eliminated and 
windows substituted. The front cab doors became an obsolete 
passagé way with the advent of the extended running boards 
and the extended handrails above the side windows. The run- 
boards extend 3 in. from the outside of the cab below the side 
windows. In conjunction with the handrail above the side win- 
dows, they make the front runboards easier of access than 
through the previously existing front doors, which could only 
be reached through a narrow passageway partially obstructed 
by piping. That the vestibule cab has proved its merit is evinced 
by the fact that at the present time 207 Canadian Pacific loco- 
motives are so equipped. 

The tenders are the type in which the underframe and tank 
are an integral and self supporting structure. The general fea- 
tures of this design were also described in the article mentioned 
above. This type has proved so economical and so easy of fabri- 
cation that it has been made standard on the Canadian Pasific. 
The coal space has a capacity of 16 tons, and all of these tend- 
ers are equipped with air actuated coal pushers of the hinged 
type. A very large percentage of all the engines on this road 
have tenders equipped with this type of pusher. The tanks have 
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Engine Truck Bolster Guide, Canadian Pacific Mikado 


a capacity of 7,000 Imperial gallons, equivalent to approximately 
8500 U. S. gallons. 

These engines are all equipped with the Vaughan-Horsey 
superheater. They are also equipped with screw reverse gear 
and Westinghouse 814 in. cross compound pumps. 

The general dimensions, weights and ratios are as follows: 


General Data 


Gages ioo boss oA et eos A papih Z RE 4 ft. 81⁄4 in. 
Servicen rei (er CER AGE RR RE ee a water Freight and passenger 
Fuel................. wea aa A ree ee E ETE Bituminous coal 
Tractive A A i... .... 42,000 1b 
Weight in working order ..................................... 258,000 Ib. 
Weight on drivers............................................ 198,000 1b. 
Weight on leading truck...................................... 25,000 1b. 
Weight on trailing truck............. Se Cr re ee eee 35,000 Ib. 
Weight of engine and tender in working order................. 428,000 Ib. 


Wheel base, driving ...................... Stata eue 2a d a waa 16 ft. 6 in. 
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Wheel base, total engine...... ——— ————— 35 ft. S in. 
Wheel base, engine and tender................................ 66 ft. 5 in. 
Ratios 
Weight on drivers — tractive effort............................... 4.70 
Total weight + tractive effort....................... TT conos.» 61.50 
Tractive effort X diam. drivers — heating surface*................. $60.00 
Total equivalent heating surface? + grate area................... .. 94.70 
Firebox heating surface — total equivalent nearing surface, per cent. 3.97 
Weight on drivers — total equivalent heating surface............... 1.80 
Total weight + total nanne surface*....... busque PE aslo a EA a $4.50 
Total heating surface” — volume of cylinders...................... 294.00 
Grate area — volume of cylinders............ SMEs a vas ted arido .. 3.11 
Cylinders 
Kind 4.552 0 rA AS EE Simple 
Diameter and stroke............ Paus ed aso Rae iR eee S 23% in. x 32 in. 
Valves 
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Engine Truck Frame, Canadian Pacific Mikado 


Greatest traveliada nanan ora a up CER EON YARD I dE SHE 6 in. 
Lap» 2er castros tress dana od cones ceu aee T PEE UE d 1 in. 
Inside cleararce................................. E Line and line 
Lead fA ch c4 uso ri lc be As d aC NIS Gale Edo ED ea Y in. 
Type ot: valve Oar iio ouo coo Rex CAS OCC d RA EO Walschaert 
Wheels 
Driving, diameter over Ores, rr e eee ceeeasccens 63 in. 
Driving, thickness of re... Bia oy oily. ea ex VPaG WC PS ERR ke 3% in. 
Journals, main, diameter and length.................... esee 10 in. x 14 in 
fournis, others, diameter and length.................... e. 914 in. x 14 in. 
ngine truck wheels, diameter.............ooooooomomoorrronso 31 in. 
Engine truck journals. «s+ aen EE eg gi (rede xod 6 in. x 11 in 
Trailing truck wheels, diameter,.,, 0... ccc ccc ewer cece ho 45 in. 
Trailing truck journals..................................... 7 in. x 14 in 
Boiler 
Style tr AS eeu wader ike Wie Kees Extended wagon top 
Working pressure 4i hers Ra RR LAWSON A EES 
Outside diameter first rings. ee nd one eeh SE 72 in. 
Outside diameter dome course.................................. .... 79 in. 
Firebox, length and width, inside.............. 8 ft. 74 in. x 5 ft. 974 in. 
Firebox plates, thickness....................... 1⁄4 in., 5/16 in. and Aë in. 
Firebox water space............. Front, 5 in.; Sides, 4% in.; Back, 34 in. 
Tubes, number and diameter...........ooooooooooooooonooooosa 210—274 in. 
Flues, number and diameter.................................. 30—54 in. 
Tubes; thickness oci rs voor xa wo E US UTR o CR ARR Sea No. 11 B. W. G. 
Flues thickness. ais gz. d RE UR UAR a UM EV No. 8 B. W. G. 
Length over tube sheets.................................... 20 ft. 8% in 
Heating: surface, tubes... ood usss wx aqu QAO Fa PER. 3,410 sq. ft. 
Heating: surface, firebox..................................... 188 sq. ft. 
Total fire heating surface.................................... 3,598 sq. ft. 
Superheating surface <a 760 sq. ft. 
Total equivalent heating surface,,, oros 4,738 sq. ft. 
Grate area dg Ee te Ad SG 50 sq. ft. 
Superheater, kind (ox ke EE ere ER a Vaughan-Horsey 
Center’ of boiler above rail.................................. 116 1/16 in. 
Tender 
Wheels, diameter 5.22 ed Ee a eaae i 2.3674 in 
Journals, diameter and length.............................. 6 in. x 11 in. 
Water capacity 65655 exer bas SERES AREE aes Eds x rd RUE 7,000 Imperial gal. 
Coal capacity ice v es bh RE s Heer EE 16 tons 


*Total equivalent heating surface. 


Recorp LoADING or A STEAMER.— What is surely a record for 
speedy loading is that held by the Great Lakes steamship 
William E. Corey, which, at Two Harbors, Minnessota, took 
10,100 tons of iron ore into her hold in 28 minutes. The Corey 
is of the hopper bottom type.—Scientific American. 


CAREER OF GEORGE WESTINGHOUSE 


The World Loses in Him a Great Engineer, a 
Distinguished Scientist and an Exemplary Citizen 


George Westinghouse, inventor of the air brake for railroad 
trains, inventor and developer in many other mechanical and 
electrical fields, philanthropist, and one of the chief citizens of the 
United States, died at his apartments in New York City, March 
12, of heart disease, having been confined to his room for about 
three months; previous to which time he had been for some 
months at his country house in Lenox, Mass. The fatal malady 
began to show itsclf over a year ago, and he had gradually with- 
drawn from all business activities. He is survived by his wife 
and by one son, George W., Jr., a graduate of Yale and recently 
married. The body was buried | 
at Woodlawn Cemetery, New 
York City. 

The will of Mr. Westing- 
house provides for the con- 
tinuation of his large business 
interests under a trusteeship, 
and his death will bring no 
change in the administration 
of any of the numerous im- 
portant concerns of which he 
had been the leader. 

The great and outstanding 
invention of Mr. Westinghouse 
is the air brake. By this his 
name was carried all over 
America before he was 25 
years old, and all over the 

world before he was 35. His 
later inventions are less known 
because they are less easily 
comprehensible and because 
the world is now so full of 
other wonders; but the benefits 
which they confer on mankind 
are immeasurable. In his in- 
tense and catholic devotion to 
the genuine progress of civi- 
lization, as distinguished from 
mere personal glory or aggran- 
dizement, Mr. Westinghouse 
was as much of a developer as 
an inventor; as truly enthusi- 
astic in carrying out others' 
ideas as his own; and his nota- 
ble contributions to general 
progress include electric lamps; 
long distance electric power 
transmission, made possible 
only by means of his development of the alternating current; the 
steam turbine; the friction draft gear and the wide utilization of 
natural gas. 

A survey of Mr. Westinghouse's activities in these several 
fields, beginning back in the later seventies, as soon as the 
complete success of the air brake was assured, makes clear the 
unique and outstanding genius of the man; namely, the sanity 
and vigor with which constantly, year after year, he devoted his 
brilliant talents and his unbounded energies always in the most 
useful channels available. As the small or weak man seeks con- 
stantly the line of least resistance, this giant constantly took the 
opposite course. He aimed to throw the whole force of his own 
ability, the talents of his assistants and the facilities of his great 
shops and laboratories into that line where the world most needed 
those abilities, talents and facilities. And, though he was not free 
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from mistakes, his mind was so active and fertile, his perceptions 
so wise, that he kept in the front rank of progress throughout the 
40 years of his active carcer. Unlike many mechanical geniuses, 
he was large hearted and human; a philanthropist who elevated 
the lives of his workmen. The verdict of history will recognize 
the unique combination; a mechanic possessed of genius, a ver- 
satile scientist and thinker of the first rank, and a humane “busi- 
ness man." Not the smallest element in the success with which 
he carried out his purposes in these diverse lines was the loyal 
co-operation of his brother, Henry Herman Westinghouse, and 
of other lifelong coadjutors, 
whom he selected with unusual 
msight and rewarded with 
liberality. 

George Westinghouse was 
born in the village of Central 
Bridge, New York, October 6, 
1846. His father, George West- 
inghouse, who came from Ver- 
mont, was of German descent, 
and his mother's ancestors 
were Dutch-English. The elder 
Westinghouse established in 
Schenectady, in 1856, the Schen- 
ectady Agricultural Works; 
and in the father’s shops the 
boy spent much of his leisure 
time. Before he was 15 he in- 
vented and made a rotary en- 
gine and at an early age passed 
the examination for the posi- 
tion of assistant engineer in 
the United States Navy. He 
served in the army in the Civil 
War, first in the 12th New 
York National Guard and later 
as third assistant engineer in 
the navy. At the close of the 
war, resisting solicitations to 
remain in the navy, he entered 
Union College, Schenectady, 
but at the end of his sopho- 
more year he abandoned his 
classical studies and entered on 
his active life. It is said that 
the president of the college in 
substance advised him to take 
that course, predicting that in 
the course of time he would 
become a great engineer. Indeed, even before this, in 1865, he 
had made his first railroad invention, a cast steel re-railing frog. 


THE AIR BRAKE 


The air brake, like the re-railing frog, was suggested by actual 
necessity as shown by a train accident, in 1866. Westinghouse 
first thought of a brake attached to the car couplers, but this, 
when tried, proved impracticable. Next he tried steam, which 
was not a success. At this point, Fate seems to have entered 
his life. In the pages of a magazine to which he had subscribed 
through the solicitation of a young woman, he saw an account of 
the use of compressed air in drilling the Mont Cenis tunnel; and 
instantly the inventor saw the light. After much reflection, draw- 
ings of the air-pump, brake cylinder and valves were made, and 
a caveat was filed in 1867; but it was not for a considerable time 
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after this that he was able to make a trial of the brake. He 
moved to Pittsburgh; and there he finally secured the aid of 
Ralph Baggaley, who guaranteed the payment of the foundry bill 
for the first apparatus. This was in 1868. ‘The brake was tried 
on the Steubenville accommodation train of the Pittsburgh, Cin- 
cinnati & St. Louis. It received its' initial trial unexpectedly on 
its very first run. The engineman, seeing a wagon stuck on a 
crossing not very far ahead, applied the air. Like everybody 
else, he was not free from skepticism; but the brake averted an 
accident and its popularity was thenceforth assured. 

The first patent was issued April 13, 1869. The Westinghouse 
Air Brake Company was formed on the 20th of July, following. 
The first shop was established with 20 workmen. In the autumn 
of 1869 a demonstration was made on the Altoona grade for the 
Master Mechanics’ Association, in connection with the annual 
mecting of the association. 

The success of the brake—which was the “straight air"—on 
the Pittsburgh, Cincinnati & St. Louis, led a number of other 
roads to make applications and soon it was known throughout 
the country. There had been experiments with chain brakes 
before, and considerable sums had been spent on coil spring 
arrangements and other notions, but the compressed air brake 
was the lirst device of the kind that had a lasting success. The 
slight competition of the vacuum brake had but a brief influence. 

In 1870, Mr. Westinghouse went to London to introduce the 
air brake on the English roads. This was a difficult problem, as 
the usual practice in Europe was to have no brakes at all, not 
even hand brakes, except on the brake vans and tenders. This 
enterprise required the spending of seven years in Europe be- 
tween the years 1871 and 1882. It taxed the inventor's ability 
to meet conditions; but he introduced the brake on passenger 
trains on a number of prominent roads. 

Dut the greatest triumph was the advent of the automatic 
brake in 1872-73. "Ihe original or straight air system was de- 
pendent on the integrity of the car couplings. With the "auto- 
matic" and its wonderful triple valve, the line of pipe through 
the train was normally filled with air at 70 lb. pressure and the 
release of this pressure caused the application of the brakes; and 
of course the breakage of a car coupling, causing the parting of 
a train, applied the brakes and stopped the separated parts. 

And tlus invention of the triple valve, to meet the first great 
obstacle encountered in the pursuit of a perfect braking system, 
was only the beginning of a series of inventions which solved 
the difficulties incident to the successive enormous increases in 
weight, length and specd of trains. 1f a new problem, or series 
of problems, demanded the inventor's application for 17 hours a 
day for successive months, or if elaborate and complicated details 
called for the work of a «dozen of the most expert specialists 
simultancously, the resources of the Westinghouse establishment 
were devoted to the task and it was accomplished. 

In 1886-87 the "quick action" brake was brought out. The air 
brake had at first been introduced only on passenger trains. On 
the mountain railroads of the West, its value was soon demon- 
strated on freight trains also; and from these roads it spread 
slowly to the other parts of the country, so it came about that 
the inventor was confronted with an entirely new problem, that 
of braking very long trains. But with a fifty-car train, the cars 
in the front portion were stopped much sooner than those in the 
rear portion, so that when the slack ran in, there was a small 
collision—or perhaps a serious smash-up. The elaborate three- 
weeks’ trials on the Burlington road near Burlington, Iowa, in 
1886, under the direction of the Rhodes Committee, form a 
prominent page in American railroad history. At the comple- 
tion of these trials the conclusion was quite general that elec- 
tricity would afford the only possible means of controlling power 
brakes on long trains; but Mr. Westinghouse determined, if 
possible, to adapt the air brake to the new conditions; and he 
triumphed. If the original triple valve was an epoch-making in- 
vention, this modification of it was only second in importance. 

The triple valve had reduced the time for the application of the 
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brakes on the whole of a ten-car train, as compared with the 
straight air, from 25 seconds to 8 seconds; and now the power 
was made to act throughout a train of 50 cars in 2 to 3 seconds. 
It was in October and November, 1887, that the exhibit train of 
59 freight cars made its triumphal tour of the United States. 
Railroad men were amazed when they saw a loaded freight 
train, 1,700 feet long, running at 40 miles an hour, brought to a 
stop in less than 600 feet. In 1869-70, the wonder had been in 
seeing a train stopped apparently by an unseen power; in 1837, 
the wonder took the shape of a striking display of power. As 
compared with former performances, the stoppage of a train by 
the new apparatus appcared to be a manifestation of energy on 
an incredible scale. 


HONORS 


His many achievements in mechanics, electricity, steam and 
gas brought Mr. Westinghouse honorable distinctions from all 
parts of the world. His alma mater, Union College, conferred 
upon him the degree of doctor of philosophy. He was decorated 
with the order of the Legion of llonor, with the order of the 
Royal Crown of Italy, and with the order of Leopold of Belgium. 
He was the second recipient of the John Fritz medal. He re- 
ceived the degree of doctor of engineering from the Koenigliche 
Technische Hochschule of Berlin. He was an honorary member 
of the American Society of Mechanical Engineers, of which body 
he was president in 1910. The archives of that company contain 
the authentic history of the air brake. He was awarded the 
Scott premium and medal by the Franklin Institute of Pennsyl- 
vania, and received the Edison gold medal for meritorious 
achievements in the alternating current system of electrical dis- 
tribution. He received the Grashof gold metal from the Society 
of German Engineers in Germany, which acknowledged him the 
greatest American engineer. 

A partial list of the industries in which he was an officer or 
leader includes the Westinghouse Air Brake Company; the West- 
inghouse Machine Company; the Nernst Lamp Company; The 
Union Switch & Signal Company; the Societe Anonyme West- 
inghouse, Paris; the Cooper Hewitt Electric Company; the 
Societe Italiane Westinghouse, Italy; The East Pittsburgh Im- 
provement Company; the Westinghouse Brake Company, Lim- 
ited, of London; Westinghouse Cooper Hewitt Company, Lon- 
don; the Westinghouse Friction Draft Gear Company, and the 
Westinghouse Metal Filament Lamp Company, Limited, London. 
He was also chairman of the board of directors of Westinghouse 
Electric Company, Limited, London, and a director in the West- 
inghouse Metallfaden Gluhlampenfabrik, Vienna. 

The Westinghouse companies altogether employ 50,000 men 
and the total capitalization of all the companies is $200,000,000. 


PERSONAL CHARACTERISTICS 


Mr. Westinghouse's biographer will have to devote one of his 
largest chapters to the man's personality, from what might be 
called the non-technical side. His kind heart was a worthy com- 
plement of his phenomenal mind. It is recorded that in his first 
shop, started in 1869, he introduced the fifty-four-hour week and 
the Saturday half-holiday, at that time new things in America. 
Of the Employees' Association at the air brake village he was 
not only a member, but a regular attendant. He was a pioneer in 
providing model dwellings for the employees of the shops on a 
large scale, and at reasonable prices. Young inventors whom he 
aided spoke of him not only as a wise and powerful supporter, 
but as a sympathetic friend. 

He was a man of great physical strength, six feet tall, and 
lived an abstemious and sober life; never smoked, and ate and 
drank sparingly. Change of work constituted his principal diver- 
sion; he was too modest and serious to care much for "society." 

It was these qualities which enabled him, in the strenuous con- 
tests with rival inventors and contractors which attended his 
electrical enterprises, to accomplish mental tasks which to the 
ordinary mind are incomprehensible in their magnitude. 


APRIL, 1914 


COMPOUND LOCOMOTIVES 


lhe Railway Gazette, London, England, prints the following 
from a correspondent on the subject of compound locomotives: 

The fact that compound engines can be made to develop much 
greater power than the simple engine when each uses the same 
weight of steam will no doubt have caused considerable surprise 
to the uninitiated as to why the compound locomotive failed to 
fulhll its promise and why a certain railway converted all its 
compounds back to simple. Yet the explanation is very simple. 

In the first piace, it must be borne in mind that the tractive 
effort of a locomotive must never exceed its adhesive weight. 
Now it must be obvious that if two engines are designed 
to develop the same tractive effort it becomes impracticable 
with existing designing of locomotives to make the compound 
engine more powerful than the simple engine. The very fact 
of restricting the power of the former thus defeats the object 
ot compeunding; curiously enough there is a very simple way 
out of the difficulty. For instance, the tractive effort of a loco- 
motive is based on its maximum starting effort when the lever 
is in full gear, a condition under which it is never called on to 
do reguiar duty. It is therefore only necessary to base the 
tractive effort with a cut off in the high pressure cylinders, and 
where enginemen usually work—somewhere about 30 per cent 
of the stroke of the piston—to effect an important improvement 
in favor compounding, for it at once becomes impracticable to 
design a simple engine which can compete with it. 
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The maximum power of the simple engine would be when 
working with a 75 per cent cut off in the cylinders, and the 
maximum power of the compound when working with a 30 per 
cent cut off in the high pressure cylinders. ` 

It would, of course, be open to locomotive designers to pro- 
duce a simple engine which would have a-tractive effort equal 
to the adhesive weight of the engine when working with a 30 
per cent cut off by using four large cylinders. 


SERVICE OF VANADIUM STEEL TIRES 


The Western Maryland applied a set of heat-treated 
chrome-vanadium steel tires to a Pacific type locomotive in 
April of last year. Contours were taken this month, after 11 
months' service, and comparison between the performance and 
the average for three sets of plain carbon steel tires on sister 
engines running in the same district show an increase of 148 
per cent in mileage per 1/16 in. maximum tread wear in favor 
of the vanadium steel tires. 

Up to March 1, the vanadium steel tires had made 49,096 
miles. The maximum tread wear was 3/16 in., or 16,365 miles 
per 1/16 in. maximum wear. The three engines equipped with 
carbon steel tires showed respectively 5,393, 6,140 and 7,250 miles 
per 1/16 in. maximum tread wear, or an average of 6,594 miles 
per unit of maximum wear. 

The service of the vanadium steel tires is shown by the ac- 


A 
/ Ñ 


Contours of Western Maryland Vanadlum Steel Tires 


If locomotive designers are going to take up the question of 
compounding seriously, let them combine and have one ex- 
perimental engine made which will be the counterpart of one 
of the best types of simple engines now at work, viz., one with 
19 in. by 26 in. cylinders; let the equivalent of two cylinders 
30 in. in diameter be placed between the frames. They will then 
have a compound which can be worked in every respect similar 
to a simple engine, both as regards starting a train and in linking 
up to an early cut off in the high pressure cylinders; it will, 
moreover, in every case, and under all conditions, deal with a 
Waad in every respect similar to a simple engine, even to making 
use of steam heated up to the highest temperature practicable. 

It may be objected that a compound engine with two 19 in. 
high pressure and two 30 in. low pressure cylinders would give 
a tractive effort far in excess of the adhesive weight when the 
high pressure valve gear was full over. If, however, the engine- 
man cannot be trusted to place the lever at 30 per cent cut off 
soon after the engine moves, it is only necessary to have notches 
in the quadrant for a 30 per cent cut off. A small cylinder can 
be connected to the reversing arm and connected to the low 
pressure receiver, so that while the latter was being charged with 
steam from the exhaust of the high pressure it would act on 
the piston and place the high pressure lever at 30 per cent so 
that the engineman could never work with a later cut off. 


companying illustration. This shows the present contours and 
contours taken in October after six months’ service super- 
imposed on each other and also on the original contour to which 
the tires were rolled. The full line represents the present -con- 
tour and the middle dotted line the contour taken in October 
of last year. The flange wear is somewhat greater on the right 
than on the left tires. The tread wear, though quite uniform, 
shows if anything a little less wear in proportion during the last 
five months of service than during the first six months. 

The Pacific type locomotive to which these tires are applied 
has a total weight in working order of 188,800 Ib., with 122,000 
lb. on drivers, or an average of 20,430 lb. per wheel. The rigid 
wheel base is 11 ft. 10 in., and the total engine wheel base 30 ft. 
414 in. The tires are 62 in. inside diameter and 3 in. thick. The 
chemical composition and physical properties were as follows: 


CHEMICAL COMPOSITION 


Carghon. 2; s us umayta E eRe aces EE 0.SS per cent 
NIU gate Se- td ieu d pP aW SE A EE 0.74 per cent 
Chiomiunmm: aeea ase Ve we ATI eben tutor rue doa Uae o geal 0.89 per cent 
Silicon setae sand aedibus PRÉ abb ipae pa i a edd d diac bg 0.35 per cent 
Ee o tae ote ale RR edet e e A dec ea doe Rs 0.28 per cent 
Phosphorus serien Eo p aetna sos ht LA Rote add uario epus 0.039 per cent 
wurde cv —"r-"-——————————— M 0.025 per cent 
Pitysicar PROPERTIES CAFTER llgar- TREATMENT.) 
Haste Mit. E. per sd: Maroc sa ee bue Er u os EE, E 111,000 
Tensile strength, ID. per sq. ID.............. € beard ate o3 A Ren 153,500 
Elongation dnm 2 ittee pér CON ees ha nd eeu rk Pr AAA RR TR Pw EC 13.8 
Reduction of area; per ietntiacs as Veo RE T EE aaa AUR ua 42.8 
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WATERING THE RAILS TO PREVENT 
SLIPPING 


Watering the tires and greasing the flanges of locomotive 
wheels are two operations which are carried out by similar 
means, but which have totally different effects. The first is 
intended to increase the adhesion between wheels and rails; 
the second is intended to reduce the friction between wheel 
flanges and rails on curves. Unless great care is taken in the 
use of such watering or greasing devices, there is a consider- 
able risk of obtaining an effect contrary to that desired. 

Locomotives are designed to have sufficient adhesion; 
nevertheless this may occasionally become reduced so that 
the wheels. slip. This generally happens in starting, or on 
long up-gradients, or in tunnels, or in certain atmospheric 
conditions. Several methods have been devised for remedy- 
ing this want of adhesion. The most usual one is to run 
sand on the rails. In recent years, instead of this method 
for which absolutely dry sand is required, steam  sand- 
sprayers have been used which project wet sand on the rails. 
But there are serious disadvantages when it has frequently 
to be used at the same places, and attempts have been made 
to do without it and replace it by watering the rails. 

Numerous cases of wear on the rails due to the action of sand 
have been observed at many places, in particular in the Hauen- 


stein tunnel, 1.86 miles from Olten, Switzerland, where the rails. 


laid in the end of 1870 showed the following renewals, when 
the five years’ guarantee expired: 


Rails: laid in the tunnel.................................. 111.76 per cent 
Rails laid outside tunnel.................................. 1.66 per cent 

In this tunnel the use of sand has been entirely eliminated, 
and a jet of water is used instead; this has given excellent 
results. 

There is a phenomenon well known to all enginemen: when 
the rails are damp, in times of fog, the locomotive wheels 
slip; while if heavy rain wets the rail thoroughly, no slipping 
takes place. Hence the method of watering the rails in order 
to avoid slipping at once suggests itself. x 

In 1859, locomotives of the classic Bourbon type were fitted 
with a cock and a pipe which made it possible to send water 
under pressure to the rails. 

At the meeting of the Société des ingénieurs civils, held on 
May 7, 1875, Mr. Mallet stated that no sand, but a strong jet 
of water which washes the rails perfectly, was used on the 
railway which runs from Zurich to the top of the Uetliberg. 

About thirty years ago the transport of iron ore in the 
Mazeray mines, belonging to the Crcusot firm, was effected 
in the Sainte-Marguerite heading, by means of small locomo- 
tives, which worked very well, except on an up-gradient, 394 
yd. in length, where there was much trouble in consequence 
of the slipping of wheels. This caused delays and irregu- 
larities in the service, increased consumption of fuel, and ex- 
cessive wear of the tires. A lucky chance showed how these 
troubles could be prevented. The blow-off cocks of the cyl- 
inders started leaking, and the escaping steam happened to 
strike the rails, so that these were cleaned; the slipping at 
once stopped. Struck by this unexpected result, the engineer 
in charge of the locomotive department had the blow-off 
cocks altered in such a way that they discharged straight at 
the rails. At the moment the up-gradient was reached, the 
cocks were opened a little, the rails were cleaned and the 
train ascended without trouble. The traffic (80 to 100 tons 
per day) had cost 0.227 franc per ton per kilometer for trac- 
tion; this cost was reduced to 0.012 franc by the mere altera- 
tion of the blow-off cocks. 

Theory and practice agree that washing the rails is an ef- 
fective means for preventing slipping. Attention must, how- 
ever, be given to the consideration that mere wetting does not 
suffice; on several railways it has been observed that this 
reduced the adhesion rather than increased it, because too 
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little water, or water at too low a pressure was used. The 
best results have, on the contrary, been obtained by using 
a strong jet of water able to wash off the rails any dirt which 
was sticking to their running surface. 

À useful effect can be obtained by using the blow-off cocks 
of the cylinders, as in the instance of the Creusot locomotive 
mentioned above, but it is only possible to use them in the 
case of locomotives making very short runs, such as mine 
locomotives. 

In the case of an ordinary railway, a special appliance is 
required. This appliance can be atranged, according to cir- 
cumstances, either to take the water and steam required from 
the boiler direct, or to take live steam from the boiler and 
water from the tank, or to utilize the exhaust steam from the 
locomotive and water from the tank. 

In an appliance of this kind, which is of a simple character, 
water is taken from the boiler through a cock operated by a 
rod, the handle of which is within reach of the engineman. 
The liquid, under pressure, passes through this cock and 
through a pipe carried down outside the boiler to a tee piece 
placed central; there the current divides and passes into 
two horizontal pipes, the ends of which are bent down and 
fited with nozzles, from which issue the jets washing the 
rails. 

The way in which this appliance is supported deserves 
special mention. Locomotives running on lines with sharp 
curves generally have axles with lateral play and the dis- 
placement of the frame of the locomotives relatively to the 
track is generally rather considerable, hence the nozzles must 
not be fixed to the frame or else the jets would frequently 
miss the rails. It is, on the contrary, necessary to connect 
them with the axle, as its wheels necessarily remain in the 
same position relatively to the track. In the case of this ap- 
pliance, a triangle supporting the tee piece is hung from the 
axle and moves with it. The nozzles are hung from the frame, 
but by means of rods and swing links, a construction which 
enables them to move with the axle and to remain always directed 
at the rails. 

The appliance which has just been described consumes 
much water and steam, and this gives rise to trouble if the 
boiler is not very powerful. Hence attempts have been made 
to take water from the tender and to take from the boiler 
only the steam necessary to give the water the velocity re- 
quired. This method has been applied on the locomotives 
used in the Hauenstein tunnel. 

These locomotives were fitted with a steam cock placed 
on a branch from the whistle tube, a water cock fitted to the 
water tank, an ejector in which the steam pipe and water pipe 
just mentioned terminate, and the pipe from the ejector, lead- 
ing the mixture of the steam and water to the front of the 
locomotive. This pipe divides into two branches, each ending 
in a nozzle placed 23$ in. above the rail and inclined at an 
angle of 15 deg. to the vertical. 

The consumption of water was about 11 English gal. per 
minute, with an ejector having a steam pipe of 7/32 in., a 
water adjustage of 13/64 in. and a divergent cone of 3/16 in. 
The bore of the pipe from the cjector to the tee piece was 1 13/16 
in., and that of the branches 31/32 in. Finally the nozzle project- 
ing the water on the rail had a diameter of 5/32 in. 

With this appliance it was possible, on a straight track, to 
project on the rails a jet of water having a temperature 
of 60 deg. C. (140 deg. Fahr.) and a velocity of 91.87 ft. per 
second; this suffices for a thorough cleaning of the running 
surface of the rails. 

Instead of using live steam for working the ejector, exhaust 
steam may be used; in that case, no extra steam is required. 

The exhaust from the cylinders of the locomotive gives a 
strong enough jet to propel the water for washing the rails, 
but the exhaust from the air pump is not sufficiently strong 
for the purpose.— Bulletin of the International Railway Congress. 


FREIGHT CAR REPAIRS* 


BY C. L. BUNDY 
General Foreman, Delaware, Lackawanna & Western, Kingsland, N. J. 


In the December, 1913, number of the Railway Age Gazette, 
Mechanical Edition, appeared the question (among others) "If 
a damaged car comes on the repair track with a number of 
parts broken in fair usage, is it wisdom or economy to re- 
place the broken parts with the same design and construction ?" 
As a mechanical man who has had a number of years’ experi- 
ence in the car department, I should say this would be poor prac- 
tice. If the parts failed in fair usage, there could be no assur- 
ance that they would not fail again before the car reached the 
next divisional point. 

Railroad otficers have watched the growing cost of repairs to 
freight cars for a number of years, and it can be attributed to 
a number of reasons: 

First, the rapid introduction of heavy power during the past 
few years. The railroads had in use a large number of cars, 
built prior to the introduction of this heavy power, of wooden 
construction and with short draft timbers extending back only 
to the body bolster. When these cars were built the power was 
light and 30 cars was considered an average train; but today 
trains have increased to 60 and 80 cars and some railroads still 
maintain their old cars as they were originally built. Such cars 
will not stand up in the heavy trains of the present day. 

Second, we find these light cars switched in trains indiscrim- 
inately, and going over the road badly sagged and leaking grain 
in many places. If these cars were favored by being placed at 
the rear of trains, it would result in less failures, but this would 
entail an additional expense in switching and would, no doubt, 
meet with many objections from the operating department. 

The third most important cause of the high cost of repairs 
to freight cars is the starting of trains where it is necessary to 
take the slack a number of times before they can be gotten under 
way. This results in much damage, especially to couplers, draft 
timbers, center sills and end sills. Cars are also frequently dam- 
aged in terminals in switching over hump yards. 

These, I think, are the main reasons for the many failures and 
the high cost of repairs to freight cars. As the heavy power 
has proved to be the most economical from an operating stand- 
point and has come to stay, why not build or rebuild our freight 
cars so that they will stand the service? If we do this, in a 
short time the cost line, instead of going up will turn down- 
ward until it finds the lower level to which it belongs. 

My experience has showed that the most frequent parts to 
fail on freight cars are draft timbers, draft gears of the old 
spring type, couplers, coupler rivets, longitudinal sills and end 
sills. This being the case, it proves conclusively that these are 
the parts that should be strengthened. Railroads should, in my 
opinion, select such of their equipment as it will pay to spend 
money on and put it in condition to stand the conditions of 
modern service. 

The first and most important thing to do is to apply steel 
underframes. The next consideration is the draft gear. There 
are many failures of other parts that can be attributed to an 
inadequate draft gear. I believe there are about three-fourths 
of the freight cars in service today equipped with the old spring 
type draft gear with a capacity not over 20,000 1b., and these 
cars are still being maintained—just why, I am unable to ex- 
plain, unless the first cost is less than that of the friction draft 


*Entered in the Car Department competition which closed February 1, 
1914. 


gear. If this is the case the difference in cost is soon thrown 
away in the maintenance of the spring gear, to say nothing of 
the cost of the many other parts that require repairs on ac- 
count of inadequate draít gears. 

The ends of old wooden cars are a source of trouble. The 
end posts, being tenoned into the end sills and end plates, offer 
little resistance to shifting loads and are often pushed out in 
ordinary switching. These should not be maintained as orig- 
inally built, but should be strengthened by putting in the all- 
metal corrugated steel end or by replacing the old posts and 
braces with metal ones sufficiently strong to withstand the shift- 
ing of loads in switching service. 

The side door is another part of the car that has been pro- 
vided with inadequate fixtures. Many cars are found with 
wooden door stops lagged or bolted to the door post and the 
seal lock bolted on the stop with two 3$ in. bolts. The result 
is that the stop becomes split from the shocks in ordinary 
switching service. The door hasps are secured to the door with 
a 3⁄4 in. bolt, resulting in the door siding giving way. Many 
doors are also damaged at the loading platforms, by being opened, 
when warped, with bars and sledges. To maintain doors of this 
design helps greatly to run up the cost of repairs, renewing 
these parts as often as it must be done. The door stop should 
be of metal and the seal lock riveted on, and the hasp should 
be secured to a metal strip running back at least one-half the 
width of the door. Angle irons should be bolted across the door 
to prevent its warping, and the bottom of the door should be 
protected with an angle iron to prevent wear against the guide 
brackets. In addition to this the doors should be made secure, 
if for no other reason than that they are liable to íall off or 
swing out at the bottom, striking passenger trains and injuring 
passengers. At this time, when the safety first movement is 
being taken up by all railroads, this matter should be taken up 
vigorously and the side door put in condition to perform its 
duty in a more satisfactory manner than it has done in the past. 

Another part of the freight car which has cost railroads large 
sums of money to maintain is the roof. There are varied opin- 
ions among car men as to the best construction for car roofs. 
Looking back a few years, the major portion of the cars built 
had the double board roof, well painted between the two courses; 
a little later, some of the roads applied a heavy plastic roofing 
paper between the boards. This style of roof proved unsatis- 
factory, as the boards would shrink and water would find its 
way down around the nails, which had become loose, due to the 
weaving movement of the car. 

Then came into use, and especially on refrigerator cars, the 
roof called the torsion proof paper roof. The paper was applied 
in shects, the top ends overlapped each other at the ridge pole 
and the sides of the sheets were set in a groove in the sub-car- 
line. This roof was not a success as the sheets were contin- 
ually getting out of place and causing leakage. 

Next came the metal roof with the sheets extending across 
the car from side plate to side plate and nailed at the ends. This 
style of roof invariably gave way along the ridge pole and at 
the ends. It was followed by the inside metal roof with the 
sheets extending only to the ridge pole in the center of the car. 
This roof proved to be the best design and is used quite exten- 
sively at the present time. 

However, in order to get as much clearance as possible, the 
outside metal roof was extensively used by many railroads. 
These roof sheets were laid on one course of boards, usually 
placed lengthwise of the car. The sheets overlapped each other 
at the top and along the sides and were secured to the side 
fascia by means of clips. This design was too rigid to accom- 
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modate itself to the torsional movement of the car in service 
and would give way at the lower end, so that the wind and 
water would blow under the sheets. The result was that many 
claims were paid on account of goods damaged in transit, and it 
became general practice to make inspection of cars before load- 
ing with cement or other freight which is liable to damage 
on account of roofs leaking. 

The all metal roof applied to cars of recent build looks to be 
a roof that will give satisfaction, but I do not think-it advisable 
to apply this kind of roof to old wooden cars, as the superstruc- 
ture is not sufficiently strong. However, I do think we should 
use on reconstructed cars the inside metal roof, which will ac- 
commodate itself to the weaving and torsional movement which 
these cars undergo. 

I have dealt briefly with some of the most serious troubles 
with freight cars, and I am fully convinced that if the manage- 
ments of our railroads would see the freight car in this same 
light and follow out the suggestions as to the kind of repairs we 
should make in bringing our cars into condition to meet the 
service, in a short time we would not only feel the good effect 
in the way of reduced maintenance costs, but we would also 
eliminate many of the delays to traffic due to cars failing in 
trains on the road. At the same time the claims resulting from 
defective side doors and leaky roofs would be greatly reduced. 
Railroad officers should rely on the mechanical men, who are 
handling the equipment and have the responsibility of keeping it 
in repairs. They are the best judges, in my opinion, as to what 
construction will last longest and give the best results, and help 
keep down the high cost of maintenance. 


THE CLASP BRAKE' 


BY F. M. BRINCKERHOFF 


No greater safeguard against injury to passengers or rolling 
stock can be provided on a car than an adequate brake 
equipment. 

While the power obtainable from the air brake cylinder can 
be increased to any desired extent, the means for effectively 
applving this force to the brake shoes and to secure maximum 
retardation, is a matter requiring thorough study in all details, 
both of foundation and truck brake gear. 

In a recent test of a modern air brake equipment on cars 
fitted with clasp brakes, two shoes per wheel on all eight wheels, 
stops were made from speeds of 55 miles per hour in 16 seconds, 
during which the cars proceeded 720 ít. The cars tested are 
/2 ft. in length overall, and weigh, complete with motive power, 
119,500 lb. each. As the electro-pneumatic brake equipment em- 
ployed provides for the simultaneous application of the brakes 
on every car of tbe train, regardless of the train length, the 
above rate of braking would permit of bringing a train of ten 
such cars from a speed of 55 miles per hour to a standstill while 
traversing a distance equal to its own length. It is of interest 
also to remark that the tests referred to were protracted to the 
extent of making 258 test stops from specds ranging from 30 
miles per hour to 57 miles per hour. The total distance trav- 
eled during the tests was 270 miles. 

The total brake shoe pressure per car in emergency stops was 
174 per cent of the weight on the wheels. No wheel sliding 
occurred, and the emergency stops, while abrupt, did not disturb 
the standing observers, there being practically no reaction. 
Brake leverage ratio was 9 to 1. 

As a matter of interest, the actual piston travel necessary to 
make full emergency application, running or standing, is 314 in., 
though in operation the automatic slack adjuster 1s set to operate 
at 5 in. 

Two brake cylinders per car are used to secure the power. 
Each truck has its own brake cylinder, foundation brake gear 


m a paper. read before the New England Railroad Club, February 
, 1914. | 
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and hand brake rigging complete, and entirely independent of 
the other truck except that both cylinders are supplied with air 
from the one control valve. 

The purpose of the test was to determine the relative re- 
tardation efficiency of simple brakes and of clasp brakes for 
high speed service. It was found that about 18 per cent was 
gained in time of stop, and about the same in distance, by the 
use of clasp brakes instead of simple brakes. The two tests were 
absolutely identical as far as the brake rigging was concerned; 
the only change made was, that in the clasp brake tests we used 
two shoes per wheel and in the simple brake tests we used one 
shoe per wheel. The total shoe pressure per wheel was the same 
in both cases. 

The cars are all equipped with two brake cylinders and with 
independent brake rigging for each truck, in order to leave the 
center of the car between the trucks free for the application of 
motive power control apparatus. Another reason for separating 
the brake rigging was to give a greater factor of safety for single 
car operation. If the brake rigging fails on one end of the 
car, there still remains half the braking power of the complete 
car on the other truck. 

The simplicity of the hand brake rigging on this car is illus- 
trated by the fact that 48 per cent of service brake power per 
truck can be obtained by the application of 100 Ib. pull on the 
hand brake handle. This makes a good service stop. 

Analysis of the weights of truck members as influenced by 
the design will disclose means for marked reduction in truck 
weight while in no way reducing the strength of the complete 
structure. The extensive use of passenger trucks without equal- 
izer bars on a large steam railroad system warrants the full 
consideration of this type of truck, with a view to securing the 
marked reduction in weight possible with this construction. 

In my estimation, trucks designed today should either be fitted 
with clasp brakes or be designed with provision for their ulti- 
mate application. It is seldom that a fully efficient clasp brake 
rigging can be applied to a truck designed for simple brakes. 
The best braking results will therefore be secured by designing 
the truck specially for clasp brakes, as otherwise the sacrifice of 
many features advantageous to the clasp brake system will have 
to be made later, on account of truck frame interferences or 
limitations. 

Aside from the improved stopping capacity secured by the 
use of clasp brakes, there is a notable increase in mileage per 
shoe realized on account of the more efficient working tem- 
perature of the clasp shoe system, with its lower pressure per 
square inch of working surface. This saving appears, in regu- 
lar service aggregating about two million car miles, to amount 
to approximately 18 per cent. 

An incidental and very important result of the use of clasp 
brakes is the minimizing of hot journal troubles by their use. 
This 1s obviously due to the fact that during braking the two 
shoes press with equal force on opposite sides of the same wheel. 
There is, therefore, practically no disturbance of the journal 
brass, which consequently retains its accustomed accurate fit on 
the journal. 

This same clasping action of the brake shoes relieves the jour- 
nal boxes and pedestal guides of considerable of the strain. and 
wear incident to the simple brake, and as there is no binding of 
the journal boxes in the guides when braking occurs, the riding 
quality of the truck is not affected at such times. 

Stresses on journals will in like manner be materially reduced 
by the use of clasp brakes. 


Locomotive BorLer Dresicn.—The goal of boiler designers is to 
obtain the largest number of pounds of steam to each pound of 
metal in the boiler. The various studies and experiments have 
clearly indicated the advantage of the use of a longer flameway 
between the fuel bed and the end of the tubes, giving an oppor- 
tunity for completing the gas reaction before the products of 
combustion enter the flues—Ratlway Age Gazette. 


NORTHERN PACIFIC STOCK CAR 


Stron$ End Construction and Combined Steel and 
Wood Underframe Which Employs Truss Rods 


lhe Northern Pacific has recently placed in service 250 stock 
cars that have many interesting features. The cars were designed 
by the railway company and include standards that are common 
to all the box cars built for this road. While the cars were built 


Interior of the Northern Pacific Stock Car 


primarily for stock service they were made of sufficient strength 
to carry other commodities that could be conveniently carried in 
such a car. They are built with a combination steel and wooden 


to the framing. All sharp corners are rounded and the large 
bolts are countersunk for the same reason. All lumber used 
throughout the construction is Oregon fir. 

The underframe is of special interest, the design being the 
Northern Pacific standard for all wooden freight cars. It is 
made up of a fish-belly girder for a center sill and built-up steel 
bolsters and end sills, wooden side and intermediate sills, wooden 
needle beams 4 ft. 1 in. each side of the center of the car, and two 
truss rods, one under each side sill. The center sill is designed to 
take care of both the buffing strains and the bending strains due 
to the load. It extends the full length of the car and is of the 
double web type. Two 12 in., 20.5 lb. channels extend the full 
length of the car and form the upper chord of the girder; these 
channels take care of the buffing and draft strains. The depth of 
the girder at the center of the car is 2914 in., which gives a 
section modulus of 240 around the horizontal neutral axis taken 
at that point. The web plates are %% in. thick and are riveted to 
the webs of the channels. They extend between points 185¢ in. 
outside of the center line of the bolsters. The depth of these 
plates for 2 ft. 654 in. on each end is 11% in. They then taper 
to the maximum depth of 28% in., which is maintained for 4 ft. 
9 in. each side of the center of the car. A 3 in. by 3 in. by 3$ in. 
angle is used at the bottom of the plate for the connection to the 
bottom cover plate which is 18% in. wide and 1% in. thick. These 
plates and angles are 8 in. shorter than the web plates. The 
web plates are further stiffened at the limit of the maximum 
depth by 3 in. by 3 in. by 3$ in. angles, 2 ft. 334 in. long, placed 
vertically on the inside of the web plates. The top cover plate 


Stock Car of 80,000 Ib. Capacity for the Northern Pacific 


underframe, steel being used for the center sill, which is a fish- 
belly girder, the bolsters and the end sills. No nails are used in 
the body of the car up to a height that would come in contact 
with the cattle, carriage bolts being used to fasten the sheathing 
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for the center sill consists of two plates 19 in. by !4 in. and 11 ft. 
115 in. long, and three tie plates 19 in. by '4 in. and 12 in. long. 
One of the large plates is riveted to the channels at each end of 
the center sill, just inside of the end sill. One of the tie plates is 
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located at the center of the car, and the other two just over the 
vertical angle iron web stiffeners. The needle beams are located 
4 ft. 1 in. each side of the center of the car, being supported at 
the center sill in pressed steel pockets and at the side sills by the 
truss rods. These truss rods extend the full length of the car, 
passing up over chairs located on top of the bolsters and extend- 
ing through the end sills, where they are bolted to the steel end 
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frames are well proportioned. The corner posts are 6V; in. wide: 
by 514 in. deep and are cut away in one corner, as shown, for the 
sheathing which is bolted to them. They are provided with a 
cap and shoe of malleable iron and are reinforced by 4 in., 82 1b. 
Z-bars which are set into the corner posts as shown, flush with 
the outside end face of the corner posts. These Z-bars are 
attached to the corner posts by Y in. bolts, extending through 
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Steel Underframe for the Northern Pacific Stock Car 


sill construction. The salient feature of this underframe is ample 
strength and the ease with which it may be repaired. Being made 
up of standard structural shapes it may be easily repaired at any 
shop along the line. 

The side sills are 5 in. wide by 9 in. deep and extend the 
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the outer flange and through the web. The intermediate end 
posts are 4 in, 7.5 lb. I-beams with 234 in. by 4 in. wooden fillers 
placed each side of the web. The outside faces of the I-beams 
are set on a line with the face of the corner posts, and are fast- 
ened to the steel end sills by angles in the same manner as are 
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End Elevation and Cross Sections 


full length of the car, resting on shoulders made in the bolster, as 
shown in the drawings, and supported in pressed steel pockets 
securely riveted to the end sills. There are four intermediate 
longitudinal sills. Those nearest the center sills are 5 in. by 8 in. 
and the other two 3 in. by 8 in. These sills extend the full length 
of the car. 

The superstructure has a heavy end construction and the side 


the steel Z-bars of the corner posts. The end framing is further 
reinforced by two 4 in. by 514 in. diagonal braces. 

The end belt rail is a 4 in., 5.25 lb. channel, which extends 
between the corner posts with its web flush with the outside of 
the end sheathing. As shown in Section XX, the flanges at each 
end of the channel are cut away and the web bent at an angle of 
90 deg. for about 7 in., extending along the side belt rail and: 
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bolted to it. In addition to this there is a reinforcing plate 4 in. 
wide by 14 in. thick and 7 ft. 1 in. long which extends along the 
side belt rail and is bolted to the overlapping portion of the end 
belt rail. The end plate is 4 in. thick and 12 in. high at the 
center. It is reinforced by a 4 in., 124 lb. Z-bar which extends 
from corner post to corner post. It is further reinforced by a 
3% in. tie rod extending from side plate to side plate. The end 
door shown is to be used when the cars are used for hauling 
lumber. | 

The side of the car is built up of 12 vertical posts and 16 diag- 


2 
E 
DA 


End Door Arrangement 


onal posts, with the four door posts for the middle doors. Each 
of the vertical posts and the door posts are held to the side plate 
and side sill by 34 in. tie rods. The side posts and diagonal braces 
are sct in malleable iron pockets and caps in both the side sill and 
the side plates. Sheathing 13/16 in. thick is used for the lining 
at the ends of the car as well as for the slats. The upper sheath- 
ing on the side of the car is 13/16 in. thick, and 5!4 in. wide. The 
side belt rails are 5 in. by 114 in. The roof is provided with 13 
carlines 134 in. thick, which are held to the side plate by Lo in. 


Section X-A. > 
Application of Belt Rail Reinforcing Plate, 16425 
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Northern Pacific Stock Car Framing Details 


strap bolts. The purlins are 134 in. by 274 in. and the ridge pole 
2% in. by 4 in. 

The cars are provided with both water troughs and hay racks, 
the hav racks being loaded from six hatches in the roof on each 
side of the car. In applying these devices every means was 
taken to cover all the corners and sharp projections so that no 
injury could be done to stock. A hole is provided in the parti- 
tions between the sections of the water trough about an inch 
above the bottom of the trough, so that the amount of water in 
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the various compartments may be equalized when the car stands 
on track that is not on a level. 

The special appliances employed are as follows: Camel Com- 
pany doors, McCord journal boxes, Westinghouse air brakes. 
675 ib. Griffin chilled iron wheels, Barber rolling truck device, 
H. W. Johns-Manville sill covering, Camel Company door 
fixtures, Miner draft gear, Sharon couplers and National end 
door locks. The side frames and truck bolsters are the design 
of the Northern Pacific Company and are bought as steel castings. 
The cars were built by the Whipple Car Company, Chicago. 

The following are the general data: 


Capacity, oso x X ed an de da e ed ve bo Rp eins Pei Vc a Peppe 80,000 1h. 
Light WEIGHT oia vo ELE NECI IC Www qo bia V Mg eS ad 39,500 1b 
Length, back to back of end sill channels, 41 ft. 4 in. 
Height of eaves from top of rail............................ 11 ft. 9'4 in. 
Width over side sills.............................. ORE RARE d 9 ft. 4 in. 


HEATER CARS 


While the demand for heater cars is not nearly as great as 
for cars under ice, it is often necessary to provide some means 
of protecting perishable freight from the cold. Some roads 
heat the cars at the loading points, relving on the insulation to 
hold the heat until the car reaches its destination. This system 
is quite satisfactory in moderate temperatures, but under more 
severe conditions it is necessary to place some portable heater 
in the car and carry it to the destination. At a slight additional 
expense it would be possible to construct refrigerator cars with 
a scientific system of heating, and as this class of trafic grows 
such systems probably will be more common. Refrigerator 
cars having the overliead icing system are also provided with a 
heater system. The inside sheathing of this design of car is 
wholly surrounded by an air space through which the cold air 
in summer, and the hot air, when the heater is used, circulate. 
In addition, provision is made for direct circulation in the inside 
of the car. 

Other designs arc also used for combination refrigerator and 
heater cars. This is a system that may be readily applied to 
any existing refrigerator cars by the simple addition of a series 
of four ducts in the floor, extending from the heater units in the 
middle of the car to the end bunkers. Two of the ducts deliver 
the heated air to the bunkers about half way up the end of the 
car; the other two are the return ducts, and extend but a short 
distance up from the floor on the end walls. The heat from the 
delivering ducts will rise to the top of the bunker and pass over 
the top of the bulkhead, and as it becomes cooled, it will return 
through the bottom of the bulkhead, returning to the heater 
through the return ducts.— Railway Age Gazette. 


CAR LIGHTING 


The illumination of passenger cars can be greatly assisted by 
suitably curving the headlining, finishing it in white or other 
good reflecting color, and appropriately locating the source of 
light. Many forms of globes, shades and reflectors have been 
developed for car lighting, and the end is not yet in sight. On 
roads where electricity is the motive power, it is, of course, a 
simple matter to provide ample light, but where cars must be 
illuminated by a supply of gas or electric power carried on the 
car, the question of its economical use must be considered. Aside 
from the cost of fixtures, the most pleasing illumination is se- 
cured by the use of comparatively small units of light, evenly 
spaced along the center of a ceiling having an outline specially 
formed and colored to reflect and diffuse the light. Indirect 
lighting systems have been tried for car illumination, but are 
essentially uneconomical. Semi-indirect lighting systems give 
good results, however, and, when combined with a suitable out- 
line and color of cciling, are effective. extremely agreeable to 
the eye, and give absolutely shadowless illumination. Fixtures 
of this type are suitable for use either with gas or electric light. 
—F. M. Brinckerhoff before the New England Railroad Club. 
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NEW HAVEN STEEL COACH 


Announcement was made by the New York, New Haven & 
Hartford during the fall of 1913 that an order had been placed 
for 150 all-steel day coaches. The New Haven now has a 
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consist of pressed channel sections of 5/16 in. plate with a 3 in. 
flange and are reinforced by 6 in. by % in. top and bottom cover 
plates extending the full width of the car. The truck centers 
are placed 54 ft. 34% in. apart and the body bolsters are built 
up of 5/16 in. channels with a top cover plate 48 in. by % in., 
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Floor Pian of 70 Ft. Steel Coach on the New Haven 


large number of these cars in regular service, the first having 
heen placed on the road early in November last. 

These cars are 70 ft. 314 in. long over the end sills, have a 
seating capacity for 88 passengers and weigh 131,000 Ib. The 
weight of the car body is 89,000 Ib., and that of the two trucks 


and two bottom cover plates 7 in. by Y in., all three extending 
the full width of the car. There are 18 cross ties extending 
between the center sill and the side sill and supporting an inter- 
mediate floor stringer on either side of the car. These cross 
ties are of channel section pressed from Y in. plate and are 5 in. 


Cenfer Line of Car 


-—--54 38 Truck Centers 
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Arrangement of the Underframe of the New Haven Steel Car 


42.000 lb. The center sills extend throughout the length of the 
car and consist of 12 in., 40 lb. channels with top and bottom 
cover plates 24 in. by 3% in. There are two cross bearers placed 
12 ft. 9 in. on either side of the center line of the car. These 


deep with a 3 in. flange. The side sills are 317 in. by 3 in. by !4 
in. angles and extend the length of the car. The end sill is a 
5/16 in. pressed channel with a 7 in. by 14 in. bottom cover plate 
extending across the car. A 9 in., 1325 lb. channel, 2 ft. 234 in. 
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New York, New Haven and Hartford Steel Day Coach 
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on either side of the longitudinal center line of the car extends 
from the platform end sill to the body bolster. 

Keystone flooring is used with a floor composition above and 
a layer of 34 in. hair felt below. The inside finish consists of 
1⁄4 in. Agasote below the windows and 3/16 in. Agasote above. 
The 3/16 in. Agasote is also used in both the upper and lower 
decks. The interior of the car is finished in grained mahogany 
with the ceiling or deck in green with gold ornamentation. 
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Sections Through the New Haven Coach 


Mahogany is employed for the window sash. The interior hard- 
ware is finished in statuary bronze. 

Among the specialties used in the car are the Miner bufüing 
«levice and draft gear, Edwards trap doors, Ajax diaphragms 
and curtains, Buhoup three-stem couplers, Westinghouse sched- 
ule PC brakes, National sash locks, Automatic ventilators, 
Standard Heat & Ventilation Company's Ideal heating system, 
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Hale & Kilburn doors, Heywood Brothers & Wakefield seats 
and McCarthy continuous basket racks. The insulation is 
three-ply Salamander. 

The cars are electrically lighted, the axle generator system 
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Interior of the New Haven Steel Coach 


being used. There are six one-light center lamps and 24 one- 
light bracket lamps on the deck rail staggered over alternate 
seats with two one-light pendants in each vestibule. 

The following are the principal dimensions and data: 


Length over and sls u. sya ty; l. s y a uo R Ene Ta 70 ft. 3% in. 
Length over buffer face Des cela dae a EE CY SR 80 ft. 334 in. 
Lenin Side. La mé oie SERI PIC Ae 69 ft. 714 in. 


End View of the New Haven Steel Coach 


Width OVER mde DIED. 2.15 05 5.5% SAA AAA Se eda ee 9 ft. 11% in. 
Width over lower deck CAVE kn ue ma RADI 10 ft. O in. 
Width over upper deck CAVERN: Piu eis coxa canna AES UP 29 Mee c t TS 6 ft. 4 in. 
Widthioyer plettorin VEcpiicsseuda ut amu else rats 9 Tb. Tos. 
Heght, rad to lower deck édVest.. neus sais dri AER EE WO ft. 11% in. 
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Height, rail to upper deck eäxves. oo... 13 ft. 2% in. 
Height, rail to top of roof....................... A as a ad, 13 ft. 81⁄4 in. 
Height, rail to top of platform....... rs dra ran 4 ft. 2 in. 
Height, rail to top of body floor... sesso ur Rh 4 ft. 34 in. 
Track wheel base zv ue AR b ERES OPERE RT ERES SES 10 ft. 6 in. 
Distance center to center of trueks..........o.o.ooooooooooooo... 54 ft. 314 in. 
Sealine Capacity. Qua sus O 88 
Total wheel basins 2 oc sa Puyu S iu cee oh don SOROR eg RC Hoe RS 64 ft. 9% in. 


BRAKE EFFICIENCY TESTS ON STEEL 
AND IRON WHEELS* 


BY F. K. VIAL 
Chief Engineer, Griffin Wheel Company, Chicago, lll. 


The coefficient of friction between the brake shoe and the 
moving wheel, which is the measure of brake efficiency, is a 
variable quantity depending on the speed and kind of wheel, 
the shoe pressure, the length of time the shoe is applied; the 
kind of shoe, whether plain, chilled or with inserts; the kind 
and shape of the inserts; the condition of the shoe, etc. The 
coefficients of friction for a large variety of brake shoes un- 
der varying conditions have been determined at Purdue 
University in a series of tests conducted for the M. C. B. 
Association and reported in the M. C. B. Proceedings for the 
year 1910-1911. Supplementary tests were also made for the 
Association of Manufacturers of Chilled Car Wheels. 

For the original test, 14 pairs of brake shoes were selected, 
as indicated in Table I. One set of 14 shoes was tested at the 
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TABLE 2.—-Purpve Tests FOR M. C. B. AssociATION* 


Cocfficients of friction with a steel tired wheel—Initial speed 80 m. p. h. 
Shoe pressures in pounds 


Kind of Shoe 12,000 14,000 16,000 18,000 20,000 
Congdon ................. 9.60 9.08 8.68 8.57 2:235 
Plain cast iron............ 8.22 9.22 9.19 8.70 7.21 
Spear- Miller = 2 eee ewes sd 9.98 9.47 8.42 7.67 8.30 
National, ou ee Exams 8.73 8.99 8.67 7.68 6.87 
Diamond (Sic ira wa 9.72 9.55 8.73 8.86 7.02 
L^ SNOe ae Fh fue 9.60 9.27 8.72 8.45 7.34 
Pittsburgh ............... 19.75 18.75 17.75 17.10 15.27 


*Proceedings M. C. B. Association 1911. 


A series of tests were also conducted for the Association of 
Manufacturers of Chilled Car Wheels at Purdue University, 
with brake shoes acting on both the chilled iron and steel 
wheel tested under pressures of 2,808, 4,152, 6,840 and 12,000 
lb. from an initial speed of 40 m. p. h. The results of these 
tests are given in Table 3. 

TaBLE 3.—PURDUE TESTS FOR ASSOCIATION OF MANUFACTURERS OF CHILLED 
Can WHEELS 


Cocfficients of friction from initial speed of 40 m. p. h. 
Chilled iron Rolled steel wheels 


Kind r -—— Pressures — ——Pressures————_, 

of Brake Shoe 2,80; 808 4,152 6,840 12,000 E 808 4,152 6,840 12,000 
Streeter ........ 24.7 20.8 17.6 13.8 21.4 18.7 14.7 12.8 
Lappin chill. ends. 18.5 16.5 148 136 18.5 16.2 13.2 11.4 
Diamond S....... 22.5 20.0 18.4 14.8 19.8 16.5 14.0 11.7 

V inserts, chilled 

inserts ........ 17.4 17.0 11.8 10.9 193 169 139 12.8 
Average ..... 20.8 186 15.6 133 19.8 17.1 139 12.2 


A review of the foregoing tests will show that a greater 
coefficient of friction is obtained with the chilled iron wheel. 
The number of brake shoes used in the various tests are dif- 


Tanrg I.— Irake SHor Friction Tests* 


{Chilled iron wheel. Mean coefficient of friction in pér 


S Shoe cent.—Initial speed of 65 m. p. h. steel tired wheel. 
Test laboratory Type of Brake Shoe pressure in pounds r — — — Shoe pressure in pounds—————— — —À 
2,808 4,152 6,840 2,808 4,152 6,840 10,000 12,000 15,000 18,000 

A. B. S. & F. Co.... Plain cast iron-—(C.. & N. W.)........................263j3 21. 21.0 16.3 13.1 11.0 AP Fasi Sadie SES 
Purdue ....... rosse Plain cast iron-—(C. & N. WO. iva eis 22.1 216 20.4 16.0 "m 12.4 10.4 — eda 
A. B. S. & F. Co.... Plain cast iron—(without re-inf.)...................... 251 23.5 20.6 T 11.7 fms 345 dek 
Purdue 226422999 Plain cast iron— (without re-inf.)......... o... 40.3 27.7 24.5 16.3 eeu 13.5 oi 11.6 us e, 
A. B. S. & F. Co....Congdon—7 wrought ins'ts (C. & N. W.).............. 26.8 19.0 15.3 19.7 17.7 12.4 8.9 9.4 8.2 7.7 
Purdue ............. UL eg wrought ins'ts e & N WW;)a re tah u y 4 2222 19.8 16.4 20.6 ANN 14.0 D as 11.3 E dix 
A. B. S, € F. Co....Congdon—5 wrought ins'ts (A. B. S. & F.)............. 25.0 18.3 17.2 20.3 18.0 11.8 9.5 9.8 8.5 7.6 
Purdue ............. Congdon—5 wrought ins'ts (A. B. S. & Fdiininión cazo 24.3 22.6 19.1 15.1 — 11.9 int 11.7 aes bie 
A. B. S. & F. Co....Streeter—2 hard iron ins 'ts (A. B. S. € F.)............ 24.5 22.6 19.0 16.9 14.9 11.2 11.7 10.4 9.5 9.1 
Purdue .............Streeter—2 hard iron ins'ts (A. B. S. & F.)............ 21.3 20.6 16.4 13.6 M 10.8 5 Sak 10.7 eines Ee 
i. B. S, & F. Co....Lappin—chilled ends (A, B. S. & F.)).................. 18,2 16.8 16.1 15.0 13.4 10.1 8.8 8.6 8.8 6.8 
Purdue ............. Lappin—chilled ends (A, B. S. € F.).................. 20.5 19.6 18.9 17.0 Wm 13.0 WM 11.1 aes A 
A. B. S. & F. Co....Lappin—chilled ends (A. B. S. & F.).................. 20.5 18.4 14.3 16.3 15.1 11.6 9.1 9.3 7.9 6.6 
Purdue ,............ l.appin—chilled ends. (AN. B. S. &: BO uv or RR n 13.4 17.8 17.5 16.9 oe 12.7 M 12.2 DES E 
A. B. S. & F. Co.... Plain cast iron (A. B. S. & F.)....................... s 27.0 25.1 21.9 16.8 13.5 11.3 9.7 8.4 9.3 8.5 
Purdue ............. Plain cast iron (A. B. S. & Bg ee RRO sau mu Ee eel. 20.3 18.5 16.2 BE 13.2 er 11.1 "ES NN 
A. B. S. & F. Co.... Plain cast iron (Columbia B. S. Co.)................... 270 28.6 21.8 18.3 14.0 13.5 15.3 i ss xs See 
Purdue ..... CLONE Plain cast iron (Columbia B. S. Co.)................... 21.0 18.9 17.3 16.8 xe 13.1 T 10.7 See SH 
A. B. S, & F. Co.... Diamond S—chilled ends (A. B. S. & F.).............. 24.2 20.0 16.2 21.5 17.4 13.5 11.2 10.8 9.8 9.8 
Purdue ............. Diamond S—chilled ends (A. B. S. & F.).............. 228 20.5 18.3 17.3 oe 13.6 pgs 12.3 ders Ne 
\. B. S. & F. Co.... Valsh—2 hard iron ins'ts (W. B. S. Co.).............. 226 200 14.9 14.7 12.1 10.3 8.7 8.6 9.1 8.7 
Purdue ............. Walsh—2 hard iron ins'ts (W. B. S. Co.)).............. 247 20.5 19.8 16.6 are 14.4 inan 11.5 m Pree 
A. B. F. Co....Iittsburgh malleable iron shell..........ooooooooooo.o... 244 21.9 17.0 17.7 17.9 17.5 14.0 11.8 11.2 10.7 
l'urdie- ica Pittshurgh malleable iron shell..........oooooooooo.oo.... 26.8 25.4 21.5 22.8 t 18.9 DE 17.6 ede Wer 
A. B. F. Co.... Pittsburgh steel shell (P. E S. Co.)................... 2909 29.6 24.2 230 20.9 18.7 15.8 14.7 14.2 15.3 
Purdue .......... ux ee steel shell (P. B. S. Co.)................... 294 27.5 23.4 25.8 — 23.2 Ka 22:2 poda — 
A. B. S. € F de ,National—chilled ends (N. n S; Colitis 16.3 15.2 11.9 15.1 11.3 9.8 8.2 7.5 6.9 8.3 
Purdue ..... conos. e National—chilled ends (N. B. S. Co.).................. 193 16.4 143 15.2 "e 12.1 293 11.2 oe (eos 


Sen from the 1910 M. C. B. Proceedings. 


laboratory of Purdue University, and the other set was tested 
on the brake shoe testing machine of the American Brake 
Shoe & Foundry Company at Mahwah, N. J. The coefficients 
of friction were determined on a chilled iron wheel in effect- 
ing stops from an initial speed of 40 m. p. h. under three 
brake shoe pressures, viz., 2,808, 4,152 and 6,840 lb. On the 
steel wheel the coefficients of friction were determined at 
pressures of 2,808, 4,152, 6,840, 10,000, 12,000, 15,000 and 18,006 
lb., effecting stops from an initial speed of 65 m. p. h. The 
results are shown in Table I. | 

The tests made at Purdue University, and reported in the 
M. C. B. Proceedings of 1911, were conducted on seven shoes 
effecting stops from 80 m. p. h. at pressures of 12,000, 14,000, 
16.000, 18,000 and 20,000 lb., as shown in Table 2. 


*This review was prepared for the Association of Manatacrurers of 
Chilled Car Wheels, the data being obtained from a series of tests made 
for them at Purdue University during 1913. 


+Mean coefficient of friction in per cent.—Initial speed of 40 m. p. h. 


ferent, therefore the averages are not exactly on the same 
basis. The results from the Diamond S shoe throughout 
seem to be very consistent. The tests made by Purdue 
University in 1910 show the Diamond S coefficients at the 
different pressures to be almost exactly equal to the average 
of all the shoes tested. Again in 1913, the shoes tested for 
the Association of Manufacturers of Chilled Car Wheels give 
the identical coefficients for the Diamond S shoe, and for that 
reason we know that the tests are comparative, although they 
were not all made at the same time. The results with this 
type of brake shoe are shown in Fig. l. From this diagram, 
and from the review of the tables in general, the indications 
are very evident that there is a dropping off in the coefficient 
of friction in brake shoes, as the pressure increases. The 
rate of decrease amounts to about 6 per cent of the coefficien. 
of friction for each increase of 1,000 lb. pressure. This 6 per 
cent drop is constant within the limits of these tests and holds 
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true for both the chilled iron and steel wheels. This may be 
illustrated by the following data from the tests conducted by 
Purdue University for the Association of Manufacturers of 
Chilled Car Wheels: 


Chilled iron wheel r——Steel wheels —— 


Calculate Calculated 

Pressure-pounds Efficiency Efficiency Efficiency Efficiency 
3,000. sins s kV RETO 22. hate 19.3 nd 
4000 ohh nnn 20.7 20.7 17.1 18.1 

5,000 ............... 19.4 19.5 15.6 16. 

6.000 ............... 18.4 18.3 14.5 14.6 
£4000- Leg roa dox 17.6 17.3 13.7 13.6 
8:000. ............... 16.9 16.6 13.1 12.8 
9,000 ............... 16.3 15.9 12.6 12.3 
10,000 ............... 15.8 15.4 12.2 11.8 
11,000 ............... 15.3 14.9 11.9 11.4 
12,000 y aya ER 14.8 14.4 11.7 11.1 


While there are some departures from this 6 per cent re- 
duction per 1,000 Ib. addition to shoe pressure, these variations 
are compensating. In general the calculated values follow 
the observed values very closely. 

It is also evident that there is a dropping off in the co- 
efficient of friction as the velocity of the rotating wheel in- 
creases. It is, therefore, self evident that the retarding force 
is not proportional to the braking power or shoe pressure, but 
in general terms, for pressures between 2,000 and 15,000 Ib. 
per shoe, the amount of work accomplished increases with but 
half the rapidity that the shoe pressure increases, that is to 
say, doubling the shoe pressure will increase the retarding 
effect 50 per cent. This is shown graphically in Fig. 2. At 
very low and very high pressures the work accomplished in- 


ep T 
20 E / 


Coefficient of Friction. 


E uw cro. o; D- ES a: X — ` ° 
Pressure on Brake Shoe — Thousands of Pounds. 


Fig. 1—Coefficient of Friction for Diamond S$ Brake Shoe in Stops 
from Various initial Speeds 


creases in a very much lower ratio. In the case of the Dia- 
mond S shoe on the chilled iron wheel, at a constant speed of 
20 m. p. h., the coefficient of friction at 800 Ib. pressure was 
44 per cent, and at 2,000 lb. pressure, 26.3 per cent. This is 
shown graphically in Fig. 3. The retarding force at 800 Ib. 
was 352 Ib., while at 2,000 Ib. pressure, the retarding force was 
526 lb. This shows that for an increase in shoe pressure of 
150 per cent, the work done increased but 50 per cent. This 
shows the great advantage of the small continuous pressure 
as compared with heavy intermittent pressure in controlling 
trains on heavy grades. 

At very high pressures, Dean Benjamin of Purdue Uni- 
versity states, in his report of May 10, 1911, to the chairman 
of the Brake Shoe Committee of the M. C. B. Association: 
“It is easily seen that the cocfficients of friction drop rapidly 
between 18,000 and 20,000 Ib. pressure, and that the amount of 
wear is correspondingly great while the stopping distance, 
of course, is not materially dinunished." 


RELATION OF SPEED TO COEFFICIENT OF FRICTION 


On account of the majority of tests on the steel wheel hav- 
ing been made at high speeds and those on the chilled iron 
wheel at 40 m. p. h. and less, a direct comparison of the effect 
of speed on the coefficient of friction is not as clearly worked 
out as would be desirable. However, there is sufficient data 
to indicate the probable effect through a range of from 40 to 
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80 m. p. h. This is brought out in Fig. 1. Under heavier pres- 
sures the effect of speed is not as noticeable as at lower 
pressures. The probability is that after reaching 12,000 Ib. 
pressure the speed effect is very largely eliminated, whereas 
at the lower pressures the effect of increasing speeds is a very 
material reduction in the coefficient of friction. There are 
two tests on steel wheels that may be compared. One of 
these was made with an initial speed of 40 m. p. h., the second 
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Pressure on Brake Shoe - Thousands of Pounds. 


Fig. 2—Comparison of Coefficient s of Friction in Stcps from Initial 
Speed of 40 Miles per Hour and Uniform Speed ` 
of 20 Miles per Hour 


with an initial speed of 65 m. p. h. From these tests it has 
been found that there is a drop of 10 per cent in brake effi- 
ciency in passing from 40 to 65 m. p. h. with steel wheels. 
There is no data at hand to show just what the variation is 
in the case of chilled wheels, but it is very probable that the 
loss in efficiency at higher speeds is very similar to that of 
steel wheels under like conditions. 


BRAKE EFFICIENCY—CHILLED IRON VS. STEEL WHEELS 


The question is often raised as to whether the brake efh- 
ciency of chilled iron wheels is equal to that of steel wheels. 


[L | | AAA 
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Pressure on Brake Shoe in Pounds =P 


Fig. 3—Relatlon of Retarding Force to Pressure on Brake Shoe 
at 20 Miles per Hour 


The indication is very strong in all the foregoing tests that 
not only is the brake efficiency of the chilled iron wheel equat 
to that of the steel wheel, but as a matter of fact, it is about 
25 per cent higher. This is shown in comparing the tests 
made for the Association of Manufacturers of Chilled Car 
Wheels with the tests made for the M. C. B. Association, 
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stops being made from an initial speed of 40 m. p. h. Ac- 
cording to Fig. 1 the coefficients of friction are easily 25 per 
cent in favor oí the chilled iron wheel in stops made from an 
initial speed of 40 m. p. h. That the coefficient of friction 
between the brake shoe and the chilled iron wheel is ma- 
terially greater than on the steel wheel, all conditions being 
equal, is clearly indicated in the M. C. B. Association specifica- 
tions which state as follows: 


Coeff. of 
Friction 
Per cent. 
Virst: Tests upon chilled iron. wheel from an initial speed of 40 
m. p. h.— 
at 2,808 lb. pressure......................... 22 
at 3.152 Ibe. pressures. codo exi m wasa a a a sale 20 
at 6,540 lb, pressure......................... 16 
Second: Tests upon steel wheel from an initial speed of 65 
m. p. h.— 
at 2.808. Il; pressure......................... 16 
at 4,152 ]b. pressure..... Ert 14 
at 6,840 Ib, pressurc......................... 12 


Although the specifications required that the speed of the 
steel wheel be 65 m. p. h., and the chilled iron wheel 40 m. p. 
h., it does not seem that the difference on account of the speed 
element can amount to more than 10 per cent. Therefore, re- 
ducing the specifications for coefficients of friction on the 
steel wheel to 40 m. p. h. by the use of this factor, we have 
the following comparison of coefficients of friction on brake 
shoes for stops from an initial speed of 40 m. p. h. on both 
the chilled iron and steel wheel: 


COEFFICIENT OF FRICTION 


Pressure Chilled iron Steel wheel Per cent. in favor 
lb. Per cent. Per cent. Difference of chilled iron 
POMS ts ar Sus 22 17.6 4.4 25. 
D Wl ey ts eo eats 20 15.4 4.6 239.8 
6.340 .............. 16 13.2 2.8 21.2 


This indicates that the M. C. B. Association, in their 
specifications, demand 25 per cent greater efficiency in brake 
shoes when applied to chilled iron wheels than when applied 
to steel wheels. Applying these specifications to the tests 
made at Purdue University for the Association of Manufac- 
turers of Chilled Car Wheels, we note that only two of the 
shoes fully met the specifications. These were the Streeter 
and Diamond S, which showed the following percentages in 
favor of the chilled iron wheel: 


Streeter shee: 


At 2,808 Ib. pres. retard. force 15.4 per cent. greater in chilled iron wheel 
At 4152 1b. pres, retard. force 11.2 per cent. greater in chilled iron wheel 
At 6,840 Ib. pres. retard. force 19.7 per cent. greater in chilled iron wheel 
At 12.000 Ib. pres. retard. force 7.8 per cent. greater in chilled iron wheel 
Diamond S shoe: 
At 2.808 Ib. pres. retard. force 13.6 per cent. greater in chilled iron wheel 
At 4.152 Ib. pres. retard, force 21.2 per cent. greater in chilled iron wheel 
At 6.840 Ib. pres. retard. force 31.4 per cent. greater in chilled iron wheel 
At 12.000 Ib. pres. retard. force 26.5 per cent. greater in chilled iron wheel 


In the report of Purdue University, signed by Lewis E. 
Endsley, addressed to the chairman of the M. C. B. Committee 
on Brake Shoe Tests, dated February 21, 1910, 1s found the 
following note concerning the tests: 

“Xone of the 14 shoes tested damaged the surface of the cast iron wheel 
during the wearing test. In the wearing test on the steel tired wheel at 
a constant speed of 30 m. p. h. and at a pressure of 2,808 lb., two shoes 
scored the wheel. 

“Shoe No. 286, which was given 300 applications, cut four V shaped 
grooves about 1/32 in. deep and several smaller ones in the surface of the 
wheel around the entire circumference. After test of this shoe, the wheel 
had to be ground with a revolving emery wheel in order to get a smooth 
surface for the next shoe. 

“The other shoe that scored the steel tired wheel was No. 288. This 
shoe was given only 100 applications for in that time it had cut five 
grooves similar to those cut by shoe No. 286." 

The foregoing shows that insert shoes cannot be used on 
steel wheels on account of the severe scoring and wearing 
away of the steel, whereas no such effect is found on the 
chilled iron wheel; and it will be found that the shoes with 
the steel inserts, which do the most damage to the steel 
wheels and, therefore, cannot be used, are the ones which 
give the high coefficient of friction and should be eliminated 
from consideration in making comparisons of laboratory 
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tests. The final conclusion from all tests made at Purdue 
University is that the coefficient of brake shoe friction on 
chilled iron. wheels is fully 25 per cent greater than on the 
steel wheels when working under ordinary conditions. 


CAST IRON CAR WHEEL DESIGN 


The paper presented by Prof. Louis Endsley at the March 
mecting of the Western Railway Club, on tests made at Purdue 
University, on the M. C. B. brake shoe testing machine, to 
determine the stress in the plate of cast iron wheels due to the 
heat produced by the brake shoe, contains much interesting 
and original information. Nine different wheels were tested as 
follows: M. C. B. standard 625 Ib. wheel, M. C. B. standard 
675 lb. wheel, M. C. B. standard 725 lb. wheel, 640 lb. wheel 
having an arch plate, 690 lb. wheel having an arch plate, 740 Ib. 
wheel having an arch plate, 690 Ib. wheel having a specially 
designed plate (this wheel has the same dimensions as the 
M. C. B. 625 lb. wheel, with the exception that the metal had 
been added to the plate of the wheel to make it weigh 690 Ib.), 
and a 060 Ib. wheel having a specially designed rim (this wheel 
has the same dimensions as the 625 lb. M. C. B. wheel, with the 
exception that the metal was added to its rim to bring the 
weight up to 690 Ib.). 

The purpose of the test was to determine the stress in the 
plate of the wheel under ditferent conditions of braking. The 
wheels were run at speeds of various magnitudes and the pres- 
sures of the shoe on the wheel were 800 lb., 2,808 Ib., 4,152 Ib. 
and 6,840 lb. The method of obtaining the stress in the plate 
was rather unique. Prof. Endsley used the Berry strain gage, 
which measures the elongation between two points two inches 
apart, with an accuracy within one ten-thousandth of an inch. 
It was believed that the plate would be under severe strain, 
due to the heat expanding the rim of the wheel. This was 
found to be the case. 

A piece of car wheel iron was first tested on a tension test- 
ing machine to determine the amount of stress per unit of 
elongation. The results thus obtained were used to interpret 
the readings of the Berry strain gage. The necessary correction 
for the expansion of the metal at the point of reading was ob- 
tained by placing a thermometer at the point in the plate of 
the wheel where the reading was taken. This correction was 
deducted from the reading of the strain gage, the difference 
being the elongation due to the pulling of the rim of the wheel 
on the gage. 

It was found that the stress in the plate for any given wheel 
is nearly proportional to the difference in temperature between 
the hub and rim. This held true whether the rim temperature 
was high or low, the difference in the temperature being the 
controlling factor. For any given test this difference in tem- 
perature becomes a constant, and after it has become constant 
the stresses also remain constant. It was found that the maxi- 
mum stress of the plate in wheels working with a brake shoe 
at a continuous pressure was the same as when the intermittent 
pressure was applied, if the work in both cases amounted to the 
same ultimate total. The factor that affects this stress the most 
is the design of the wheel. The stress was found to vary from 
12,000 lb. in the 840 Ib. arch plate wheel to 20.000 Ib. in the 
M. C. B. standard 675 lb. wheel. It was also found that the 
three arch plate wheels had a much lower stress than the 
standard M. C. B. wheels, which would indicate that the re- 
verse curve in the plate of the standard M. C. B. wheels was 
of no real benefit and that a plate with a smooth curve of large 
radius would give much more satisfactory results. 


Gorn IN Russta.—According to official statistics, there were, in 
1912, in the Orenburg mining district 303 gold-washing concerns, 
of which, however, only 58 were in operation.—Engineering. 
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STEEL ENDS FOR BOX CARS* purpose of nailing on the inside sheathing. The reinforcing 
beams are held by means of angle clips D, which are bolte! 

BY W. A. McGEE through the end plate and end sill of the car. 
Chief Draftsman, Lake Shore & Michigan Southern, Cleveland, Ohio The use of this end increases the strength of the car and pre- 


vents bulging or breaking due to the shifting of the load. It re- 
quires no special dies or bending machines in manufacture, anl 
quick repairs can be made on account of the parts being made oí 
standard rolled material which can be readily obtained from 
stock. It can be made any desired strength, depending on con- 
ditions and the capacity of the car. For box cars of 400000 i». 
to 50,000 Ib. capacity it should be made. of 3/16 in. plate. re- 
inforced with 3 in. channels or I beams; for box cars of 60.000 
lb. capacity or over, of 3/16 in. plate on the top section and 1⁄4 in 


As all car builders and designers know, two great points of 
weakness have developed in the construction of wooden box 
cars; the first is the underframe and the second is the end. While 
much has been done to overcome the weakness of the under- 
frames by constructing them of steel, little has been done to over- 
come the weakness of the ends. 

The accompanying illustration shows an end constructed of 


P o 4 ow R j . i 
BE = BE oe S E plate on the bottom section, reinforced with 4 in. channels ur 
TRUE = "TZ eu 
SEKR š get] BUS I beams. 
: A S xa o coco S307 š . 
Kind and ere BEES "e 5573 “280 The accompanying table shows the comparative strength, 
` Y he + . 
disco É SSS Segs weights, etc, of the steel and wooden ends. 
Wood, with oak posts and mal- 
é cole iron pockets. Mone dn 7,500 Ib. 1,050 1b. SEU 7.15 ECCO ES 
"odo mih nine dde. 4 Ib. GoLo PLACERS IN ALASKA.—Since mining began in Alaska in 
Channels: Z. sr yyayk de wanakuq 13,000 1b. 1,300 Ib. 73% 10 i ve yielded 7,488,491 fine 
Steel with. 3716 plate on. top 1880 the gold placers of the territory have yie 488, 
section and 1⁄4 in. plate on bot- ounces of gold, valued at $154,800,875. 
tom section, reinforced with ; . ; 
nine 3 in. 5.5 lb. I-beams... 20,0001b. 1,6301b. 166% — 12.2 Ouro Mine Rescue Car.—John C. Davis, chief inspector cf 
Steel, with 3/16 in. plate on top ç š : 
section and X4 in. plate on bot- mines for the state of Ohio, has designed a rescue car, the 
tom section, reinforced with : : : : : 
nine 4 in. 5.25 lb. channels. 23,0001b.  1,730lb. 206% 13.3 interior arrangement of which is somewhat different from other 
Steel, with 3/16 in. plate on top rescue cars. In planning this car the designer kept in mind 
section and Y in. plate on bot- A : t 
tom section, reinforced with that it was to be used in emergency cases, and eliminated those 
nine 4 in. 7.5 lb. Lbeams... 32,0001b. — 1,8001b. 326% — 1725 ^ features which had no direct bearing upon its objective ust 


There is a living room for one man; no more toilets are to b 
steel plate and standard rolled steel shapes, which to a great ex- installed than are absolutely necessary, thus saving room which 
tent overcomes the weakness of the wooden end. It is com- will be used for the hospital, and other practical features. The 
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Steel End Construction for Box Cars 


posed of steel plates P, and P, reinforced with rolled steel beams car is to be equipped with safety apparatus, hospital arrange- 
or channels C to which wooden sleepers A are bolted for the ment, and first-aid supplies, and it will be stationed at Columbus 
. ; 
*Entered in the Car Department Competition which closed February and kept 4 readiness o be d to the place of disaster as soon 
1, 1914. as notice is received.—The Colliery Engineer. 


SHOP PRACTICE 


LOCOMOTIVE MILEAGE AND REPAIR 
RECORDS ON THE CANADIAN 
PACIFIC 


In arriving at the amount of money which should be spent in 
repairing locomotives on the Canadian Pacific, a system has been 
adopted using a definite allowance per mile between shoppings. 
This allowance varies directly with the hauling power, and in 
the case of a 100 per cent engine (20.000 Ib. tractive effort) is 
2.5 cents per mile on the Eastern Lines. A slightly higher figure 
is used for the Western Lines owing to the higher rates of wages 
in force there. 

This rate per mile is not by any means an arbitrary figure, 
but has been determined on after careful study of all the factors 
involved, and from a study of the costs shown by the records 
for a number of years previous to the adoption of this method. 

laking the case of a 100 per cent engine that has made 75,000 
miles, there would be available $1,875 for repairs. This has been 
determined, as indicated above, to be a fair average amount to 
be spent for repairs on that class of locomotive after a mileage 
of 75,000. If, because of some exceptional conditions under 
which the engine has been working, or some extraordinarily 
heavy repairs found necessary after the engine is in the shop, it 
becomes necessary to spend $2.000, it is an indication that either 
the previous repairs were not thorough enough to permit of the 
engine making its mileage allowance or that the running repairs 
had been neglected in the roundhouse. 

This is called to the attention of the master mechanic under 
whose supervision the engine was, and provides him with a 
means of locating weak spots in his organization. 

After the general repairs (No. 1) the engine starts again with 
a clean record. If it is later found necessary to shop the engine 
for any cause, either light general repairs, classified as No. 2, or 
specific repairs, classified as No. 3, the amount available would, 
of course, be the mileage made to date multiplied by the rate. 
When the engine has later made the full mileage and is shopped 
again for general overhauling, the amount spent on the inter- 
mediate repairs is deducted from the total which would other- 
wise be available. 

For example, considering the same engine as previously, if the 
mileage up to the time of the intermediate repairs was 30,000, 
the amount available would be $750. It might, however, be neces- 
sary to spend $1,000, in which case the total amount spent on the 
intermediate repairs would be held as a charge against the en- 
gine at the time of the next general overhauling, thus cutting 
down the amount available. 

For example, if the engine made 45,000 miles after the inter- 
mediate repairs, the amount available would be 75,000 x 2.5 = 
$1,875 — $1.000 = $875. It would, of course. hardly be possible 
to give the engine a general overhauling for this amount, and the 
overdraw in this case would show against the division master 
mechanic's record. 

To prevent this, the master mechanic would, after the inter- 
mediate repairs, endeavor to run the engine as long as possible 
in order to get as much more mileage as possible, so that when 
next stopped for overhauling as large an amount as could be 
obtained would be credited to the engine. | 

The object of keeping a separate account of each engine in 
this way is to distinguish between those engines which cost more 
and those which cost less than the average, and thus enable the 
division master mechanic to keep in close touch with what cach 
engine is doing, and to check up the roundhouse foreman who is 
neglecting the maintenance of his engines. The charges are used 
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entirely for this purpose, as each engine is, of course, thoroughIw 
repaired regardless of the mileage charges against it. It will 
readily be seen, however, that the system forms an excellens 
means of keeping track of the records of both locomotives and 
mechanical department officers. 

The mileage allowance between shoppings is based on peculiar- 
ities of the particular type and design of locomotive, and on the 
modern power varies from 75,000 to 125,000. 


FIREBOX RIVETING 


BY N. H. AHSIUOLH 


The fitting and riveting of tube sheets and side sheets in wide- 
fireboxes, as locomotives go through the shops for repairs. are 
among the heaviest jobs encountered by boilermakers. Various 
methods of fitting the sheets and driving the rivets are employed, 
but those described in this zrticle have been successfully used by 
the author for the past ten years. 

The tube sheets are laid out and punched, and the flanges are 
scarfed from the center of the rivet holes to one-half the original 
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thickness at the edge of the lap. A 11/16 in. lap is allowed from. 
the center line of the rivet holes for 34 in. rivets. The flange 
holes are then countersunk and the sheet is bolted in place in the 
firebox, using temporary bolts in every third hole all around the 
flange. The crown sheet is heated and laid in place on the flue: 


sheet flange; the top corners, the side flanges and the mudring 
heated and fitted up tight. 


corners are then A 9 in. stroke 


Fig. 2 


riveting hammer and a flat die are used to drive the rivets, while 
a small air hammer and bob tool are used to finish and caulk 
them.- One boilermaker, one helper and a rivet boy generally 
drive all the rivets in the tube sheet flanges, in from six to eight 
hours. 

Fig. 1 illustrates the type of holding on bar used on the water 
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leg rivets on the sides of the tube sheet. The heel of this bar 
is cupped out Lo in. deep as shown to prevent its slipping off the 
head of the rivet. The bar is placed as shown in Fig. 2, with the 
end on the bottom water leg rivet, which is the first one applied. 
A wooden block, A, of a thickness to suit, is then placed in the 
position shown. A hot rivet is placed in the hole, the bar is 
placed against the rivet, and pressure is exerted by the helper 
against the end of the bar in the direction indicated by the arrow. 
In this instance the heel of the holding on bar acts as the fulcrum, 
the rivet head as the load, and the pressure exerted on the end 
of the bar as the weight. 

Enough succeeding rivets are held on in this manner, going 
upward along the flange, until the bar can be turned as shown in 
Fig. 3 and the heel used to hold the rivets. Bolts B are inserted 
through staybolt holes in the side sheets for the block to rest 
upon; the bar is turned and the pressure is exerted in the di- 
rection of the arrow. 

As the riveting progresses upward on the side flanges, the bar 


Fig. 3 


assumes a more horizontal position as in Fig. 4. The angle iron 
C is now bolted to the flue sheet, and the rivets held on as 
shown until the top corners are reached. Across the top flange an 
ordinary holding on sledge is used with a countersink to receive 
the rivet head. 

As these sheets are fitted up perfectly before any riveting is 
done, there is no slack; therefore starting the riveting at the 
bottom does not make any difference. On account of the flanges 
being scarfed, and also as all rivets are caulked as soon as driven, 
while the holding on bar is still on the rivet, it has never been 
considered necessary to caulk the seams. Tube sheets applied in 
this manner have run three years and have never been caulked 


Fig. 4 


either on the fire or water side. The only leaks ever noticed were 
during the hydrostatic test after applying the second set of tubes, 
when the top edge along the crown sheet would be slightly sprung 
but not enough to require caulking. 

After the water space rivets are finished the mudring rivets are 
applied, using two riveting hammers, holding on the outside with 
a button die and driving inside on the new sheet, using a flat die. 
The corner rivets are driven in the same manner, except that the 
holes inside have a deeper countersink. These sheets have 103 
flange rivets and 54 mudring rivets. All riveting is generally 
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completed in one day of 10 hours by one boilermaker, one 
helper and a rivet boy. This can be considered a good perform- 
ance when the extra work necessary to get the sheets absolutely 
iron to iron, to avoid the necessity of caulking the seams, is 
taken into consideration. 

In applying side sheets, the sheets are laid out, the top seam is 
scarfed as in the case of the tube sheets, and 11/16 in. lap is al- 
lowed for 34 in. rivets. After the machine work of counter- 
sinking the rivet holes is done, the sheet is applied to the firebox, 
placing temporary bolts in every third hole and laying up the laps 
thoroughly. The holding on bar shown in Fig. 1 is used with 
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Fig. 5. 


an extra long handle to enable the helper to stand in the barrel 
of the boiler. This bar is placed in position as in Fig. 5, using the 
hook D for a support. This hook is made with the least possible 
amount of bend at the end, to enable a workman driving rivets 
on the firebox side to change the hook from one hole to an- 
other; the helper meanwhile guides the bar. The threaded nut has 
a handle E to facilitate the work, doing away with the necessity 
of handling any wrenches. Where the backhead braces, as at F 
Fig. 5, are too close to the door sheet flange, the holding on bar 
is turned as shown. Rivets are held in this manner until the bar 
can be turned over and the heel placed on the rivet heads, as 
in Fig. 6. 

To apply a rivet to a hole, the handle E is turned backward to 
loosen the hook, and the bar is pulled forward to provide room 
to enter the rivet. The helper then places the rivet in the hole, 
using long spring tongs; in this he is assisted by the boiler- 
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Fig. 6 


maker, using a hook inserted in the next rivet hole or in a stay- 
bolt hole, as is most convenient. After the rivet is in the hole, 
the holding on bar is placed on the head by the helper; the boiler- 
maker in the firebox meanwhile tightens the nut of the hook 
until the bar rests on the sheet at G and is also hard against the 
rivet head. This puts a spring in the bar, causing the rivet head 
to draw up tight as the boilermaker drives and caulks it. There 
is very little work necessary for the helper except to guide the 
bar on the rivet, as the real work of holding on is done by the 
spring in the bar. The hook is used until within six or eight 
rivets from the tube sheet flange, when the angle iron is used, as 
in Fig. 4, to hold the balance of the rivets in the side sheet seam. 

To drive the rivets down the door sheet flange, the side sheet 
is wedged out slightly at the bottom and the holding on bar and 
hook are used in the same manner as on the side sheet, except 
that the bar is at an angle of 45 deg. with the seam, instead of in 
line. The side sheet seams are never caulked. 

This method of holding on rivets has many advantages over 
some of the other methods of using wedges and cups to suit 
various water spaces, requiring an extra helper to use the sledge 
on the wedge bars. 
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INSPECTION AND WORK SCHEDULES 


A Combined System for Locomotives That Is 
in Successful Use on the Canadian Pacific 


The Canadian Pacitic has in use at the Angus shops, Montreal, 
a combined system of inspection and work schedules which covers 
the operations on the locomotive from the time it arrives from the 
road for repairs till the repairs are completed. The system has 
been carefully worked out and is giving excellent results. The 
work of actually arranging the work schedules is taken care 


CANADIAN PACIFIC RAILWAY COMPANY. 


MOTIVE POWER DEPARTMENT. 


REPORT OF REPAIRS TO BE MADE IN 
EAST MACHINE SHOP. 


Eng. No. = 
Cias... _ 
Rep e 0 __ 
Whreeke | 
I 
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Eng. Truch 2 
katere 
Creseheade 


Fig. 1—Work Report to be Prepared from the Inspector’s Report 


of by a chief schedule man and three assistants, one for each 
of the two machine shops and one for the erecting shop. 


INSPECTION 


Immediately after an engine arrives at the shop for repairs 
it is looked over by an inspector in the vard. This inspection 
is only preliminary and is mainly for the purpose of deter- 
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CANADIAN PACIFIC RAILWAY MAINTENANCE REGULATION 12 M R 3. 
ENOINE TRUCK AXLES, LIMITS OF WEAR. 
ISSUE NO 3 AUQUST 2. 1911. 


ALL LINES. 
MOTIVE POWER OEPARTMENT. 

1. Engine truck antes of orina! diametere shown under column “Diameter of Journate” ehould be removed from under angine when 
below limit diameters given according to the type of truck Such exiles are to be repiaced with ases of etandard size, and. if the 
removed asies are in good condition they may be used for a smaller engine otherwise they ehali be ecrapped 

2. Actes of engines receiving No ! or No 2repaire if found 1.167 hollow or taper oe 1 32" out of round. or if necessary from other 
cause, are to be trued on their centere leaving a witness mark to show thet no unnecessary metal has been removed. 


LIMIT OIAMETERS 


Otameter 
of TWO WHEEL FOUR WHEEL TRUCKS. 
m ravens SET Liesung TRUCKS 


Fig. 2—Limits of Wear for Engine Truck Axles 


mining what heavy parts, which would have to be ordered from 
the iron or steel foundries, or on which considerable machine 
work is required, are missing or broken and will have to be re- 
newed. Orders are at once placed for renewals for these parts and 
work is started on them so that when the locomotive 1s taken in 
the shop and the repair work is begun, they are well under way, 
or may even be finished and ready for application. The possibil- 
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ities of saving by this practice will readily be seen, and the time 
required by an inspector to determine what parts should be 
ordered in advance, is small. 

A great deal can also be learned as to the locomotive's con- 
dition and what repairs are necessary by a careful examination 
of the repair reports furnished by the foreman and master 
mechanic in whose charge the engine has been while in serv- 
ice, and the inspector uses them as a guide in making his own 
inspection, The inspector makes his detailed examination after 
the engine is taken in the shop, and fills out a general inspection 
report. This inspection is begun before the work of stripping 
and continues with it. From this inspection report there is 
filled out a form such as that shown in Fig. 1, for each shop, 
covering the work necessary in each department. Orders for 
any further parts, which for good reasons may not have been 
discovered during the preliminary inspection in the yard, are 
then made out, as will be referred to later. 

Standard maintenance regulations have been developed cover- 
ing limits of wear on certain parts, such as piston rods and 
axles. These regulations are arranged in card form, as shown 
in Fig. 2. and the shop inspectors are governed by them wher- 
ever they apply. An axle or crank pin is not removed and re- 
placed unless its condition requires it as indicated by reference 
to the limits provided in these cards. The limits of wear have, 
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CLASSIFICATION OF LOCOMOTIVE REPAIRS. 
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CANADIAN PACIFIC RAILWAY 
ALL LINES 
MOTIVE POWER DEPARTMENT. 
. Repairs to loco oli ves Lo De sub-divided as fullows - 
Wrech repairs. 
Defect repairs 
Running repara 
Ghop repaire 
Wrech repairs to be designated by the letter t'w’, are thoes due to accidenta and collisions and do net include the cost of repiac. 
ing dee (ee portions of tn^ eng ne unless connected with accident or wrech 
Defect repairs, to be designated by the letter "TO", are those necessitated in replacing broken e? defective parte when net accom. 
panied by wreck or accident 
Running repairs lobe designated by lattar "R", are rapaire other than wreck or defect on which the estimated ccet of labor at 
one shopping Joes noteaceed $ 100 OO If tires are changed or turned when engine receives running repaire they will te desig- 
nmstedas R T. 
Bhop repairs to be designated by epecific numbers, are repairs other than wreciroe defect, on which the estimated cost of labor 
ancceds $100 00 
Shop repaire are designated by number according to the amount ef wort dene let on machinery. Bnd on tubes Irá on firebex as 
fo lows - 
Machinery Repairs No 1 General repajes to machinery with tires turned or changed. 
N22 Light repars lo machinery with tires turned or changed. 
No 3 Light repairs to machinery with tires not tuened or changed. 
Tube Repaire No ) Tubes removed and reset 
No 2 Tubes part removed and reset; if lese than 10 per cent of tubae are removed it shall act te come 
@dercd a repair 
Findon Repairs Are epecifed by number of sheets eppliad two half sides equal one shee’ 
Conversions or Rebuiide C When converted from one type to another. 
s When receiving new bolista without conversion. 
B C Wnan rece.ving naw boilers and converted. 
form M P 19 to be made ovt for R T and Form M P 18 and 19 for all other shop repairs. 


Fig. 3—Classification of Locomotive Repairs 


of course, been determined upon strictly in accordance with safe 
practice, and in all cases the recognized stresses have been 
adhered to and scrapping limits arrived at by the use of safe 
working stresses. 

In times of depression in business, considerable savings in re- 
pair expenses can be made by carefully noting the locomotive's 
condition and removing and distributing to the machine shop 
only such parts as absolutely require it. This does not mean, 
however, that cach engine is not thoroughly repaired whenever 
it is necessary. 


ARRANGEMENT OF THE WORK SCHEDULE 


The method of classifying the repairs for locomotives is shown 
in Fig. 3 and is standard over the whole road. No. 1 repairs 
have an 18 day schedule and consist of general repairs to the 
machinery, but no heavy boiler work. If heavy boiler work is 
required the repairs are still classified as No. 1, but extra time 
is allowed and the repairs are then classified as an MIFI. F2, 
F3 or F4 (or, omitting the letters, 1, 1, or 1, 2) the second 
numeral indicating the number of firebox sheets to be renewed. 
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"Tube renewals, in part or for a complete set, are shown by adding 
414 or IZ 

No. 2 repairs have a 14 day schedule and consist of light re- 
Jpairs to the machinery and tire turning. However, in case of 
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Fig. 4—Stencil on a Locomotive Indicating No. 1 Machinery and 
Tube Repairs and the Renewal of Four Firebox Sheets 


fthe failure of any sheet in the firebox, either from a scorched 
‘crown or other defect, the engine would then receive repairs 
classified as M2, Fl, F2 or F3 as the case might be. 

No. 3 repairs cover some specific damage or defect and re- 
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ENGINE OUTPUT. 
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Fig. 5—Division of Work Among the Various Gangs 


-quire a special time schedule in each case. The class of repairs, 
with other information pertaining to them, is stenciled on the 
smoke box of each locomotive as shown in Fig. 4. 

Each week the superintendent of shops prepares a list of the 
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engines to be shopped during that week, preference being given 
to any particular class of power that may be required. From 
this list is prepared the sheet shown in Fig. 5, dividing the work 
among the gang foremen in the erecting shop according to con- 
ditions. This is revised weekly. In the two left hand columns 
are given the dates on which 18 and 14 day repairs must com- 
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mence in order to be completed on the day given in the column 
headed Date Out. 

Having obtained definite information as to the work necessary 
to be done on the engine, and also the outgoing date from Fig. 


Fig. 6—Shop Schedule for No. 1 Repairs 


y 3 


Ars, 1914 


5, it is now possible to lay out a time schedule for the entire 
work in the different departments of the shop. This schedule 
is based on the master schedules shown in Figs. 6 and 7, and 
is varied slightly to suit different types of engines. When it 
is desired to limit the shop expenditure to a certain amount, a 
careful selection of engines is made, shopping only those re- 
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quiring No. 1 or straight machinery repairs without firebox work, 
under which conditions a very accurate estimate can be made. 

The master schedules give the day, based on the date that the 
engine is brought in the shop, on which each part of the work 
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should be completed, and from them are prepared typewritten 
sheets like that shown in Fig. 8. These sheets are prepared 
daily and are in the hands of the various foremen by 8 a. m. 
They show each foreman just what work he should complete 
that day for each engine in the shop. In case something has 
arisen to prevent his completing certain work on the day pre- 
vious, that work is again placed on his list and an X placed in 
front of it, indicating that it is a day late. An additional X is 
placed before the operation on each succeeding day that it re- 
mains uncompleted. It will readily be seen that this serves as a 
constant reminder to the foreman that he is behind in his work, 
and that steps will have to be taken to catch up with the schedule 
if the engine is not to be delayed. 

A large sheet, combining the schedules for all engines, is kept 
in the schedule office and used with a straight edge by the sched- 
ule clerks for their guidance. 

A list of all material that is late is also prepared daily for the 


CANADIAN PACIFIC RAILWAY COLPANY 
ANGUS SHOPS SCHEDULE OFFICE 
EAS MACHINE SEOP 


1 R.B. Cyl. Aa sano Deliver 

Frict. gear Deliver 

Stack . Turn. 

Exhaust pipe Deliver 

Stm. pipes (L.H.) Rec. fr. Fdry. 
Pir tone Deliver 

Exhaust pipe Turn. 

Smoke Box Pront Assemble 

Steam pipes Shape 

Frio. gear Reo. fr. Poundry 
Pistons Deliver 

Cyl. covers Deliver 

Smoke box front Rec. fr.Plange Shop 
Superheater headers Plane 
Sand box 

Pietons 

Buffer caestg. 

Center Castg. 

Crossheads 

Pistons 

Front cyl. heads 

Crossheads 

Deck castp. 

Buffer castg. 

Crossheads 

Pistons 


Deliver 
X Shape 


Drill 


Deliver 


X Plane Key up 


Turn rods 

Deliver 
Deliver 
Rec.fr.Poundry 
Assemble Plane 
Plane 
Reo.fr.Pdry.(heade) Bore 
Rec.fr.Erecting Shop 
Drill 
Will 
Assemble 
Rec.fr.Smith Shop X Plane 

X Plane Reo.fr.E.S. 
Plane 


Expansion brackets 
Pistons 


Valve bushings 
Crossheads 
Frames 

Frame fillers 
Deck castg.- 


Slot 


Top rails 

B. Cyl. head (L.H.) 
Cyl. (R.H.) 

Rep» mat. 


Rec.fr.5mith Shop 
Reo. from Foundry 
Bore 
Rec.fr.Erecting Shop 


New ine Material 


Prano fillers 

B. Cyl. covers 

B. Val. covers 
Center custg. 

Steam pipes 

Stack & Hood 

Cyl. & Valve casings 
Friotion castg. 


Deliver 
Deliver 
Deliver 
X Deliver 
Deliver 
Deliver 
Deliver 


Fig. 8—Operation Sheet 


benefit of the superintendent of shops and the erecting shop fore- 
man. Orders for any further material, as mentioned in a pre- 
ceding paragraph, or material which is necessary because of im- 
provements in design, are passed through the schedule office 
and a record made on a special card form for reference by the 
schedule men when making out detail schedules. 

As the various operations necessary to completion fall due 
they are daily added to the foreman's operation sheet. It will 
be seen by examining the operation sheet in Fig. 8 that fore- 
men and charge hands are not only given advance notice of the 
work which they will have to commence on any particular day, 
but are reminded every day of the work that has been permitted 
to fall behind. The chance of any one item being lost sight of 
is thus reduced to a minimum. 

The schedule men follow the progress of the work on the 
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various parts through the shop, keeping in touch with the oper- 
ations and checking them off the operation sheets as they are 
completed. | 

The schedule office also acts in a large measure as a clearing 
If a foreman needs material from another foreman he 


house. 


C. P. RY. ANGUS SHOPS 
ERECTING SHOP 


Off wheels. Strip for Test. Test boiler. 


ae Smoke box door and netting off. — p rm 
Stripping completed. Steam and exhaust pipes out. 
Material delivered. Headers out. EA 


/4 | 4 | (a) Boiler to boiler ehop.- (b) Boiler ready for boiler makers. 


es 


Valves set, brake gear up, cab on. 
Steam and exhaust pipes in. ` IDE eee 
Platos and netting in, rods on, trucks In place. 
Light work finished. 


‘Engine on trial. 


Note.- (a) If boiler is to have heavy repairs in Boiler “hop. 
(b) ” * E "Er N " e " Erecting Shop. 
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LOCOMOTIVE REPAIR SCHEDULE 


[este [bel Operations SSS 
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the Canadian Pacific to make up the new sheets as they are re- 
quired; a large stock of boiler sheets is not carried as is the 
practice on some roads. 

In making out the daily operation sheets for the use of the 
erecting shop foreman and charge hands, the erecting shop 


Eng. No. 3510 — 
Bep. No. 1. Days 26 » 


Stripping 3 


Day^ 


Engine Repaire. 
Conversion. 


Boiler Repairs. 


Sides, Tube and Back Sheet. 


Shopping Recor. 


Engine in Yard 2/28/14.  — 
Engine in Shop 2/28/14. Se 
Engine on Trial 3/50/14. 
Engine Delivered 3/31/14. 

Days in Yard `. 

Daye in Shop 26. 

Days at Angus 


Fig. 9—Erecting Shop Schedule for a Locomotive Undergoing No. 1 Repairs 


takes the matter up through the schedule office. As the order 
was placed by the office, the records there tell exactly on whom 
and when the order was placed. With this schedule system a 
definite order is established for each operation and everything 
is done systematically. It is impossible for a foreman to over- 


Job: Sides Tube and Back Sheet 


No. of days: 3 Days Stripping 


16 Days Boiler Work 


schedule clerk has a master operation sheet like that shown in 
Fig. 9 for each engine in the shop. For example the operation 
appearing on the shect for engine 3510 for March 20 will be 
"shoes and wedges to be laid off." Similarly, various operations 
will appear for every other engine in the shop, and operations 


C. P. RY. ANGUS SHOPS. 


BOILER SCHEDULE. 2510 


Eng. Ro. 
Class M. 4. g. 


Engine in shop 


_Boilor off, start drilling staybolta 
Finish drilling staybolts__ _ _ 
Cut out seams and mudring rivets 
Sheeta out _ 
“New sheets ready — ope 
Hang sides. Back sheets ready EN 
Hang tube and back sheets. Close corners 
Rivet mudring 
Cork mudring KC 
Rivet tube and back sheets pe 


| pal po] pos | pue 
miniis 


14 Rivet top 8eame 
15 Staybolts in and cut m cn Le am 
16 Rivet staybolts 
Rivet staybolts SS 
Tubos in 
Test 


Fig. 10—Schedule for the Boller Work in Connection with Fig. 9 


look any piece of work, as he has a daily reminder in his oper- 


ation sliect. 

In order to show the methods used in making out the oper- 
ation sheets, an erecting schedule is shown in Fig. 9, and a 
boiler schedule for the same engine in Fig. 10. These are for 
No. 1 repairs with heavy boiler work, and show how the boiler 
work is dovetailed in with the machinery repairs. The time in 
this case was extended to 25 days, owing to the boiler work 
necessary. 

In explanation of the apparently long period of time taken 
for the boiler work, it should be stated that it is the practice on 


previously shown as due and not yet completed are also shown 
preceded by an X for every day they are overdue. 

The boiler work and the work of other departments are 
handled in a similar manner. 

LIGHTING Cars IN Java.—In Java railway trains are not 
operated at night—that is from 7 p. m. to 5 a. m. Therefore 
very little provision is made for lighting passenger coaches. 
An acetylene plant has recently been installed, however, at 
Bandeong, and acetylene lighting apparatus is being substituted 
for oil lamps in the cars of the through trains.—The Engineer. 
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A CHEAP METHOD OF MAKING BRAKE 
SHOE KEYS 


BY E. A. MURRAY 
Master Mechanic, Chesapeake and Ohio, Clifton Forge, Va. 


A new method of manufacturing brake shoe keys is in use 
at the Chesapeake & Ohio shops at Clifton Forge, Va. By em- 


ploying the machine shown in the illustrations it has been found 
possible to reduce the cost of making these keys from 145 to 
0.4 cents each. 


The output of one blacksmith formerly was 400 


Machine for Making Brake Shoe Keys 


kevs per day. The use of the device illustrated has accom- 
plished an increase in the shop output to 4,000 per day, and 
with the use of much cheaper labor. 

It will be seen by referring to the engravings that the keys 
are made from ™% in. by 1% in. flat iron. The first operation 
is to cut the stock to 12 in. lengths, after which it is sheared 


diagonally by the special shear blades shown, making two keys 
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offset slab to which is fastened an air cylinder. The piston of 
this cylinder is connected to a gear rack, which in turn engages 
the gear segment, the back of which acts as a former for the 
key. 

This device is the invention of R. L. Woodrum, smith fore- 
man at Clifton Forge, Va. 


EFFICIENCY 


BY ROBERT W. ROGERS 
Instructor of Apprentices, Erie Railroad, Port Jervis, N. Y. 


There has been so much talk on safety first and safety 
always, that it seems well to call to mind that if anything 
is done efficiently it will be done safely. There are several 
considerations that railway employees should bear in mind 
in carrying out the idea of efficiency. 

Beginning at the bottom of the ‘adder, the laborer can 
often save much time in accomplishing his work. He fre- 
quently walks a greater distance than is necessary; and how 
often three men are called upon to lift a weight when two 
would be sufficient. The tools supplied the laborer are often 
inadequate, or they are not the proper kind; a shovel that is 
too long or too short is difficult to use and wastes time. A 
gang leader can get improved results very often by studying 
how best to use the men and tools furnished him. 

Machinists, boilermakers, blacksmiths, and all other shop 
men should learn to use their tools to produce the best re- 
sults in the shortest time. A good man in any of these lines 
of work must have initiative; in these days of piece work, 
it is becoming more and more necessary for the rapid turn- 
ing out of good work, if the man is to make a good income. 

The more efficient a man is the more money he 
In doing any job, it is the worker's first duty to see that his 
machine or tool is in proper condition, that no one is likely 
to be struck by the moving parts of the machine or by flying 
chips, and he should plan his work so that he may know 
just how the various steps follow each other. 

The supervising force in any shop should first see that 


makes. 


- 


koi k-“. 
2- Thus -Cast /ron. 


Details of Machine Used for Making Brake Shoe Keys on the Chesapeake & Ohio 


out of one length. The second operation consists of heating the 
iron and rolling it to shape. The tool used in the operation 1s 
designed so as to turn the gib on the end of the key and roll it 
to the proper length and radius in one operation. 

This work is accomplished on an ordinary bending machine, 
common to almost any railway smith shop, consisting of an 


the workmen are protected from injury, and then intelligently 
direct them in their work. 
to supply advice, when needed, as to how best to perform a 
job. Such co-operation between the supervising force and 
the workmen is bound to give more correct and rapid results 
in turning out work. 


They should always be ready 
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LOCOMOTIVE AND CAR REPAIR NOTES 


BY W. T. GALE 


REPAIRING INJECTORS 
When removing injectors, the repair man will often use a 
hammer and set in loosening the nuts instead of using the 
proper wrench. This practice will knock the injector connec- 


Fig. 1—Application of Jig for Reducing Injector Connections 


tions so much out of shape that in time it will be impossible 
to make a tight joint. The tools and jigs shown in Figs. 1, 
2 and 3 are used to contract or expand these holes and bring 


Fig. 2—Jig for Reducing Injector Connections 
them back to the proper size, which in many cases will save 
scrapping an old injector. Fig. 1 shows how the contracting 
tool is applied to reduce the size of the connection so that the 


Fig. 3—Jig for Expanding Injector Connections 


bonnet will have a snug fit, and Fig. 2 shows the construction 
of the jig. The body .4 contains three slots for the adjustable 
block B. Each block has a small steel roller which rolls the 
injector connection back into shape. The blocks are held in 
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place by a pin D on each side of the slots, and they are forced 
in by a set screw. The handle F is applied to the body at /7 
and is long enough to give sufficient leverage to turn the jig 
after the set screws have been set up. One of the connections 
which is to be closed up is shown at E, and C is the plug which 
is screwed in the connection while it is being rolled. The ex- 
pander is shown in Fig. 3, and consists of a sectional steel 
bushing and a tapered plug. The inside of the bushing is 
bored to correspond to the taper of the plug and the outside 
contains a groove for a steel snap ring to hold the four sections 
in line. The bushing is made to fit the smallest hole to be ex- 
panded, the taper in the plug taking care of the larger holes. 


Fig. 4—Bulldozer Equipped for Shearing Rivets from Truck 
Transoms 


The plug is driven in by a hammer and the bushing is turned 
frequently to prevent ridges forming on the inside of the hole. 


RECLAIMING CAR TRUCK TRANSOMS 


An inexpensive method of shearing rivets from freight car 
truck transoms is shown in Figs. 4, 5 and 6, A No. 4 Williams 
& White bulldozer is equipped with the shear F as shown in 
Fig. 4. This shear is bolted to two heavy arigle bars, which 
are riveted to a plate and the plate is bolted to the face of 
the bulldozer. The transom is held as shown in Fig. 5. It is 
raised to the proper height by the wedge A and the bar B, tke 


Fig. 5—Holding the Transom While the Rivets Are Belng Sheared 
on a Bulldozer 


gage C being used to measure the height above the table. A 
bracket D is placed over the channel to prevent it from moving 
out of position. The thrust of the shear is taken up by the 
back stop E, which is rigidly clamped to a heavy block foun- 
dation. The rivets in the flanges are removed by a small shear- 
ing tool under a steam hammer, as shown in Fig. 6. This 
method saves considerable time in removing the 22 rivets in 
each one of these channels, as with the old hand process only 18 
channels could be finished in a ten hour day, whereas with this 


) 
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method 145 channels can be reclaimed in the same time. With 
the channels shown in the accompanying illustrations seven 
rivets are sheared at each stroke of the bulldozer. 
shows the method of driving out the sheared rivets. 


Fig. 5 
After all 


-~ 


Fig. 6—Shearing Rivets from the Flanges of Truck Transoms 


the rivets are removed the channels are straightened and used 
again. 
REPAIRING VALVE SPINDLES 
A tool and jig used for facing back the threads on valve 


Fig. 7—Jigs for Repairing Valves 


spindles is shown in Figs. 7 and 8. The spindle is held in a 
vise and the jig A, Fig. 8, which holds the tool, is screwed 
down over the stem. The tool B has a hole through it which 
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fits over the small end of the valve spindle, and the bottom is 
made similar to an end reamer. The tool is held central in the 
Jig by the cover plate C, which screws into the jig and bears 
on a shoulder on the tool. The tool is turned by the wrench 


Fig. 8—Details of Jig for Repairing Valve Spindles 


D and is driven down by screwing the cover plate further into 
the Jig 4. This device will be found valuable in the engine 
house for such work and modifications of it have been used 
to finish off the valve seats of water glass and gage cocks. 


CHUCK FOR TURNING ECCENTRICS 


BY PAUL R. DUFFEY 


The chuck shown in the engraving is used to hold locomotive 
eccentrics in proper alinement with respect to throw, for turn- 
ing the outside face. Fig. 1 shows the base plate, which may be 
altered in design to suit the machine on which the work is done. 
The four studs 4 are used to hold the main chuck plate, Fig. 2. 
This plate is drilled at B so that it may be shifted a reasonable 
distance on the studs A. The eccentric rests on the face C, 
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Details of Chuck for Turning Eccentrics. 


Fig. 2, and is held rigid by means of the dies, Figs. 4 and 5. 
These are pressed against the sides of the eccentric by means of 
the expanding plate, Fig. 3, being pulled down to place by the 
pin shown in Fig. 6. The die, Fig. 4, is slotted to engage with 
the keyway in the block, which helps to insure proper alinement 
as well as providing an extra means of clamping. 
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ADJUSTABLE PLATFORM FOR CAR 


SHOPS 


BY GEORGE E. McCOY 


The adjustable platform shown in the line engraving is in 
use in the passenger car paint and repair shops of the Canadian 
Government Railways at Moncton, N. B. The construction is 
shown clearly in the illustration. The plank which forms the 
platform has two truss rods and king posts strengthening it 
below. This plank is supported at either end by a bracket which 
is so arranged that it can be raised and lowered by means of 
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Adjustable Platform Used on the Intercolonial 


pulleys and a hoist. The brackets are guided by 2 in. pipes sup- 
ported against the shop posts. These pipes are drilled every 12 
in. with 11/16 in. holes, and the brackets rest on pins which are 
inserted in these holes. A ladder is provided at one end of the 
platform as shown. 


SOME MODERN METHODS OF WELDING 


Thomas Heaton, member of the Institution of Mechanical 
Engineers, presented an interesting paper before that society 
February 20, 1914, on electric and gas welding systems. Mr. 
Heaton described briefly the different systems in general use 
today. He believes that this new type of welding is much bet- 
ter for certain classes of work and produces far better results 
than the old method of welding in the coke fire. As regards 
the gas used for gas welding, it was believed that acetylene 
gave the best results, and of the electric processes, that the 
electric arc was more suitable. It was also stated that both 
the gas and the electric systems have helds of their own, and 
were economical when used in their own spheres. In general, 
however, he also believed that the electric is far more effective 
because the heat is produced within the work itself, whereas 
the heat of the gas flame is applied entirely from the outside. 
Where work is suitable for the electric arc, welds can be made 
far more quickly than by the oxy-acetylene flame. Concern- 
ing the strength of the weld he spoke as follows: 

“The character of the metal at the weld is changed to some 
extent when welded by these processes. It loses some of its 
ductility and some of its strength, but loses far less than does a 
blacksmith's weld. Many tests have shown that 89 to 96 per 
cent of the original strength of the metal can be relied on in the 
electric welds. It has been said that the electric welding 
hardens the metal by filling it with carbon from the electrode. 
This is not the case. For example, in welding mild steel the 
fierce heat of the electric arc burns out all the impurities more 
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or less, including the carbon, and leaves the metal at the weld 


pure iron. If any hardening defect has ever been found it has 
been due to bad manipulation, or to the fact that the metal 
was never of a proper weldable quality, or the polaritv was 
wrong." 

The accompanying tables show the effect of the welding upon 
the metal. The plates were tested mechanically, both longi- 
tudinally and transversely along the welded joint, and for com- 
parison, the unwelded metal is used. The results of the me- 
chanical test of the unwelded metal are the mean of three lots. 
The chemical analyses and the mechanical tests were made in 
August, 1913, by F. C. Tipler, chief chemist, locomotive de- 
partment, London & North Western Railway, Crewe. The pieces 
of material were prepared at the works of the Steel Barrel 
Company, at Uxbridge, and were of Siemens-Martin open hearth 
steel 1⁄4 in. thick. 


TABLE 1— CuEMICAL. ANALYSES 


Electrically welded Acetylene welded 
ALL 


= — = 
Unwelded Welded Unwelded Welded 
metal jeint . metal joint 
Per cent. Per cent. Per cent. Per cent. 
Silicon ................. 0.009 0.003 0.009 0.002 
Carbon ................. 0.15 Trace 0.15 Trace 
Sulphur ................ 0.025 0.020 0.085 0.071 
Phosphorus ............. 0.068 0.043 0.068 0.067 
Manganese ............. 0.64 0.27 0.49 0.34 
Iron (by difference)..... 99.108 99.664 99.198 99.520 
100.000 100.000 100.000 100.000 


Taste 2— MECHANICAL Tests ON Mitp STEEL lg Incu Turick 


Electrically Welded Acetylene Welded 
Se Se —— o 
Welded joint Welded joint 
—— — 
Un- Trans- Longi- Un- Trans- Longi- 
welded verse tudinal welded verse tudinal 
Elastic Limit am vi 
Tons per sq. in. 15.20 17.60 Nil 11.76 11.60 Nil 
Breaking Weight 24.00— 25.60= | f 18.24= 2330€ 
Tons per: sq. in. 26.66 d 90% 96% | “3-14 78.8% — 100.29 
C sn e dei ares: . Ad Nil 46.66 49.60 — Nil 
Extension ons 4 inches e | Sa 
Be a ouis zm om 2633 13.50 — 425 
Extension on 2 inches | 3533 "me: 1.00f 33.66 22.000 3.00 


*Broke in weld.  tBroke outside gage length. ¡Broke clear of weld. 


TABLE 3—MECHANICAL TESTS ON Two Strips OF SIEMENS-MARTIN Mun, 
STEEL SHEET Lë Incu THICK. 


E 
z SE S 
Au S Maximum load zw š 
Ho E "e E `= s 
&z Se xi o. Es 
vs = E On Per SÉ z. Remarks 
AE = < piece sq. In. =+ “os 
Square Per - Per 
Inch Inch inch Tons Tons cent cent. 
l 1.480 Lë 0.185 4.06 SH 32.03 29.63 Original 
19.4 Í Electricall 
2 1478 4 — 0185 3.59 | PET, l 10.93 5.23 Q«cded ` ` 


INCREASING SIZE OF STEAM TURBINES.—There is an extraor- 
dinary development taking place in the size of the individual unit 
in the field of steam turbines. We were commenting a short 
while ago on the fact that a unit of 20,000 kilowatts had been 
built; yet during the past year one of this size and another of 
25,000 kilowatts have been built, and it is stated that orders 
have been placed for four of 30,000 kilowatts and one of 35.000 
kilowatts.—Sctentific American. 


WEIGHT or Locomotive “Purrina Bitty.”—The Board of Edu- 
cation, South Kensington Museum, London, has furnished the 
following particulars regarding the celebrated locomotive ^Puff- 
ing Billy," whose centenary occurred last year. The weight of 
the engine in working order was 8 tons 6 hundredweight, and of 
the tender 4 tons 6 hundredweight, making a total weight of 
engine and tender in working order of 12 tons 12 hundredweight. 
At a speed of five miles an hour, "Puffing Billy" was able to haul 
about 50 tons, but on occasions as much as 70 tons was hauled 
at a reduced speed.—Scientiic American, 


GRINDING WHEELS 


AND "THEIR USE 


Discussion of the Character of Wheel to Be 
Used and the Speed at Which It Should Be Run 


BY A. R. DAVIS 
Tool Foreman, Central of Georgia, Macon, Ga. 


In selecting proper grinding wheels for the various classes oí 
work in the locomotive repair shop the following features must 
be considered: The rapidity of grinding or cutting desired; the 
total amount of work to be performed; the finish to be produced. 

These three elements are usually of importance in the order 
given. The speed of a wheel and other operating conditions be- 
ing the same, they are intluenced as follows: 

The rapidity of cutting is increased by using a coarser grit or 
softer grade of wheel. 

The total amount of work performed by a wheel is increased 
by using a finer grit or harder grade. 

Lhe finish produced is improved by using a finer grit together 
with a softer grade. 

Other considerations to be noted in selecting wheels are: 

The kind of metal to be ground: Cast iron varies to such an 
extent that wheels should vary in like ratio to get the best re- 
sults. Nos. 24 to 38 grit with combinations of grades varying 
with the hardness of the iron will prove satisfactory. Cast iron 
and hardened steel require wheels of similar grades. 

Its forms (whether surface or edge work); The greater the 
area of contact the softer the grade of wheel that will be re- 
quired. This is probably due to the fact that as the contact area 
is increased, the load increases in the same ratio and dulls the 
grits faster, making it necessary that the bond be more friable, 


pump rods, etc., ground on a plain cylinder grinder, and bush- 
ings and pins for motion work. On piston rods and valve yoke 
stems to get a good finish at an economical rate requires the 
adjustment of many conditions as follows: 

The work should be turned with a coarse feed, % in. or over, 
leaving 1/64 in. to 1/32 in. stock to grind. This will reduce the 
cost of turning and the coarse feed helps to keep the wheel 
from glazing. The centers should be in good condition. 

Rests should be placed at not less than 15 in. intervals and 
should have a positive feed. Spring rests will not prevent chat- 
ter on work that is out of round if heavy cuts are taken. 

The work (.003 carbon steel and special alloy steel heat 
treated) should have a speed of from 30 to 70 ft. per minute, 
according to its diameter, the larger diameters having a much 
greater area of contact with the wheel and consequently a heavier 
load, should revolve at a slower rate to avoid chatter. The same 
wheel may be used on different classes of material by varying the 
speed of the work. 

Using from Y in. to 1 in. traverse per revolution will meet the 
average requirements and give a good output. To use coarse 
traverse requires slow working speeds and a grinding wheel of a 
suitable combination of grits, 24 and 46, and of a medium grad- 
ing. 

The depth of the cut bears an inverse ratio to the traverse 


GRADING OF GRINDING WHEELS 


Manufacturer. Material 
pr ees M Er Ge 
Norton: (DU ov fob orks aye RR E Race m Alumdum .............. Urystolon ..... 
The Carborundum C€o.............. Carborundum ..........« Nloxite ....... 
Safety Emery Wheel Co............ Emefy 424094 Aden Carbondite..... 
American Emery Wheel Works..... Emery i43 A Carbolite....... 
Abrasive Material Co.............. o I ith Hh nnn 
Sterling Emery Wheel Mfg. Co.... Emery ................. Carrundum .... 
NV itrined Wheel (04 24 oce quw usica a Xe ou p aci 0 ewe dei do n CQ. us 


so that the dull grits may escape easier and require less pressure 
to allow the wheel to cut rapidly. 

The speed at which the wheel runs and whether wet or dry: 
A wheel too hard or running too fast heats and glazes; if too 
soft, it cuts and wears away quickly. Silicate wheels are best 
adapted for tool and knife grinding. 

Wheels should be harder for hand operation than machine 
fed; heavy feed or pressure causes excessive wear of wheels; 
high speed will cause excessive wheel wear. 

In connection with selecting grinding wheels, the foreman is 
confronted with the arbitrary methods of grading used by the 
manufacturers. Many companies use the same grading for vit- 
rified and silicate wheels, while some use separate grading for 
the latter. Most use a separate system for elastic wheels grading 
by numbers, 1 to 11, and using fractional numbers. 

The accompanying chart shows the variation of the grades. 
This is very confusing to the shop man as few can keep in mind 
the different gradings in comparing wheels of different makes, 
and it has undoubtedly been the cause of many failures in se- 
curing proper duplication of wheels. It also makes it diff- 
cult to recommend a grade of wheel without including the maker. 

Railway shop grinding may be classed as cylindrical, surfac- 
ing. hand and tool. 

Of the cylindrical grinding, we have piston rods, valve stems, 
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and can be increased as the traverse is decreased. As a general 
rule there is less wear on the wheel with a greater traverse and 
less depth of cut. An average of Lo cubic inch of stock per 
minute can be removed without chatter. 

Chatter marks, flats parallel with the axis and spiral mottled 
marking at irregular intervals, are caused by the vibration of the 
wheel and work acting together during the grinding, the wheel 
cutting the work as it vibrates. Some wheels will chatter and 
some will not on the same class of work. The mottled or spiral 
chatter is nearly always caused by the vibration of the machine, 
a wheel out of balance or a spindle loose in the bearing. 

Plenty of water and the proper location of the nozzle are 
necessary for good work. The nozzle should be placed to have 
the water strike the wheel just above the point of contact with 
the work and not in a wide thin stream, since the air currents 
from the sides of the wheel will spray the water on both the 
machine and the operator. 

This class of wheel should be trued with a carbon stick or 
other points affording a rigid tool to face the wheel. A hand 
held dresser will not leave the wheel in condition to produce fast 
work with a good finish. A loaded wheel is one that has par- 
ticles of metal adhering to its face and filling in the crevices of 
the wheel, causing heating. A glazed wheel has its cutting par- 
ticles dull and worn down even with the bond. Using a dresser 
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is not truing, but sharpening a whecl, and should not be done 
on a wheel used to grind work on centers. In truing wheels, 
the carbon or diamond points should be held rigid, as a wheel 
must be a true cylinder to produce a true cylinder. 

In grinding case hardened valve motion work, bushings, pins, 
etc., on a dry cylindrical grinder, wheels of 46 or 50 grit and of 
a medium to a medium soft grade give good resalts for external 
work, the amount of stock to be removed being small. For the 
internal grinding of bushings a 50 to 60 grit and a medium to 
a medium hard grade will give a quick and a good finish. 

Of locomotive parts, for the surface grinder there are guide 
bars. slide valve faces, valve strips, links, drop forged valve 
stem and piston rod keys, rod keys and liners, etc. In grinding 
machinery steel guides on a face grinder with a 30 in. cup wheel, 
dry, a table travel of 10 ft. per minute gives a good finish and a 
quick job, doubling the output of the wet wheels previously used. 

For this a wheel of a combination of grains and grades, 
141-N-SNTS (Carborundum grading) cuts fast and cool and 
produces a chip resembling the ordinary chip from a face mill. 
The wheel should be kept true and the work clean. The feed 
will be governed by the width of the face ground, but should ve 
uniform. A wheel of this class will remove stock at the aver- 
age rate of 1 cubic inch per minute. 

Slide valves, valve strips, links and plates for motion wor;-, 
drop forged valve stems and piston rod keys, pump packing 
rings, liners, etc., are ground on a vertical surface grinder with 
a 12 in. cup wheel using a magnetic chuck for holding the work 
With a table speed of 6 to 10 ít. per minute and feed in pro- 
portion to the width of the face to be ground, grinding has 
proved the most economical method of machining as well as 
producing the best finish for a wearing face. For grinding cast 
iron, silicate wheels of a combination of grits 30 and 38 and of 
a medium soft grade give clean rapid work; .4 cubic inches per 
minute should be removel Slide valves will average 3 cubic 
inches of stock removed. 

For case hardened steel and drop forgings a silicate wheel of 
a combination of grits 24 and 38 and of a medium soft grade 
gives good results. 

For tool steel, carbon and high speed, a wheel of 30 grit, medi- 
um grade, will cut rapidly and remain cool. 

We have found it more economical to grind shear blades, in- 
serted blades for large milling cutters and reamers, bolt cutter 
dies, car wheel boring tools and all tools of this class, from the 
rough, instead of milling or planing, where the amount of stock 
is 1/16 in. or less. This class of machine can remove 30 cubic 
inches an hour and should have a heavy flow of water. The 
power required under full load will be about 10 h. p. 

Wheels of 40 to 50 grit and of medium to a medium hard 
grade have given good results on links in the radius grinder. 
A traverse of 12 ft. per minute with a feed of one-half the wheel 
face and a cut of .002 in. depth will produce rapid work with a 
good finish. 

In placing wheels of large size in the various departments for 
general use, the smith and boiler departments require the harder 
grade of wheel, as the bulk of the grinding is on the edges. A 
16 to 20 grit and a medium hard to a hard grade will meet these 
requirements. For the general work in the erecting and ma- 
chine shop departments on work that replaces the chisel and fle, 
a wheel of 24 grit and a medium to a medium hard grade will 
cut free on most of the material used except brass. This can 
be handled to better advantage on a disk grinder with a 16 
grit. This applies to rod brass work especially, the disk grinder 
being an economical method of facing halves of split bushings. 

For lathe and planer tools a wheel of 24 grit and medium hard 
grade gives good service for hand grinding, while the same grit 
but of a slightly softer grade cuts cooler and faster in the ma- 
chine fed tool grinders. l 

In connection with tool grinding. high speed steel should be 
ground dry or with a large stream of water. For grinding fin- 
ished tools in special machines, wheels of from 46 to 60 grit and 
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medium to medium soft grades for both cylindrical and sur- 
facing, cut fast and cool. For form grinding, threading dies in 
the throat, etc., a wheel of 50 grit and just below a medium hard 
grade will hold its shape and cut fairly fast. 


VALVE TEST RACK 


BY J. A. JESSON 
Air Brake Foreman, Louisville & Nashville, Corbin, Ky. 


FEED 


The drawings show a quick action device for testing iced 
valves. Fig. 1 gives a side view of the device attached to a bench. 
It consists of a body A, a clamp yoke B, a 54-in. screw C, a handle 
D and cap screws E. Fig. 2 is a top view and Fig. 3 shows the 
clamp yoke B when in position for releasing the valve. The pins 
F are for guiding the valve to position on the face of the body 4. 

In operation, the yoke is raised as shown in Fig. 3, the valve is 
placed over the pins F and against a 1/16-in. gasket. The voke 
is then placed in the position shown in Fig. 1 and the tightening 
of the screw C causes the yoke to pull the valve against the face 
of the body A. The sides of the yoke are slotted to allow for 
longitudinal movement. A slot is cut across the corner of the 


Fig.l. 
Feed Valve Test Rack 


body, which permits the yoke to revolve as soon as it is released 
sufficiently to clear the valve. The 14-in. inlet and outlet pipes are 
tapped into the lower side of the body. The drilled ports are 
thoroughly tinned to prevent leakage. The device is made of 
machinery steel and is amply heavy to withstand shocks. 
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NEW DEVICES 


BRIDGEFORD GAP AXLE LATHE hinge bolts. These fastenings can be released with less than 
— one-half turn of each nut and the upper half of the driving head 

A center drive gap axle lathe with two carriages, designed Operates on a heavy hinge stud placed in the front of the 
specially for use in railroad shops where it is desired to turn the machine. To lift it, the pull pin is pushed in place and the nuts 
journals of car axles without removing the wheels, is shown are released. An eye bolt is placed on the upper half of the 


in the accompanying illustrations. This machine has been de- head and to this can be attached a rope with counterweights 
operating a set of sheaves. 


The driving head throughout is very powerful and of heavy 
construction. The gear has a 5-in. face and runs in heavy 
bronze bearings scraped to a fit. The lathe is furnished with a 
self-centering steel driver plate operated on the same principle 
as on the company's previous axle lathes. The power is 
applied to a constant speed pulley at one end ofí the 
machine and if motor driven, is belted direct to the motor 
mounted on the driving end as shown in the illustration. There 
are three variations in cutting speed provided, which are con- 
trolled by a speed variator through a heavy steel gearing running 
in oil. The changing of speed is accomplished by shifting levers 
and the power is transmitted from the speed variator to the 
driving head by a shaft placed within the frame. 

Four changes of feed ranging from 1/16 in. to 3/16 in. per 
turn of the axle are provided by a feed box. The lever shown 
in the center of the machine controls the feed. 

The carriages are driven by a splined feed shaft through a rack 
and pinion. The direction of the feed is changed at the apron 
and the carriages are entirely independent of each other. They 
have a bearing on the Vs 30 in. in length and also bear on the 
back of the bed in a manner which will provide for taking up 
the forward thrust. In this way, any tendency to raise the 
carriages from the Vs when a burnisher is used is obviated. 

If desired, this machine can be equipped with two extra inside 


Lathe Equipped for Axles with Journals Between the Wheels carriages for refinishing locomotive and trailer axles with inside 
journals. This is shown in one of the illustrations. 
signed and is built by the Bridgeford Machine Tool Works, Some of the general dimensions are as follows: 
Rochester, N. Y., and in construction is very similar to the Distance between centers, minimum... Dé in, 
other axle lathes built by this company Distance. between Centera: DEIER, S. ¿ o reta Lor. is E 105 in. 
E e : ; ‘ ET Za A WAYE rrin irer EEr ars E UR 
This machine is designed to be placed in a pit so that the axles Swing over Carrie... 1314 in. 
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gr Center Drive Axle Lathe, with Gap for Refinishing Journals of Mounted Axles 

pe | SÉ | 
e, with wheels attached can be placed in the centers very Swing CEN CUIPETCLSCLAISNMTICUAILELLETILLISIARITIETMIE A Sie i gs š -45 in. 
5 z a e Ze ° Driving PUDEN iseti ka ess A AAA 30 in. diam. for 8 in. belt 
pi readily. The driving gear in the center is in two pieces of Weight oF lathe “with TWO CarridQess . «2c dg e 4 om S i oa vos 16.000 Jb. 
" tongue and groove construction, bolted together by four heavy Weight of lathe with four carri2ges............................ 18,000 Ih. 
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DERIHON PORTABLE HARDNESS 
TESTING MACHINE 


A machine for testing the hardness of metals according to the 
Brinell method, which is that of making an impression with a 
10 mm. ball under a pressure of 3,000 kilogrammes, is shown in 
the engravings. 

One of these shows the machine ready for the test, with the 
lever raised and resting on the shaft. The piece to be tested is 
placed on the table of the machine, which is then raised until 
the piece is in contact with the ball. The lever is then pulled 
slowly over so as to give a progressive pressure until 3,000 kgs. 
are applied. When this figure is reached the lever is slowly re- 
turned to its former position and the test is completed. The 
pressure is registered by a small manometer. Under normal con- 
ditions it 1s usually sufficient to move the lever through an angle 
of 45 deg. to obtain the required pressure. 

With each machine a small piece of steel is furnished in which 
a standard impression has been made, the diameter being stamped 
on it. This standard piece is made of an air hardening nickel- 
chrome steel. The accuracy of the machine can be easily 
checked by making an impression alongside the standard im- 
pression. 

The construction of the machine is based on the principle of 
elasticity of the frame, which for this purpose has been given 
the shape of a horseshoe. The power produced by the pressure 


Machine Ready for Testing 


of the ball on the test piece has a tendency to open the frame to 
a certain degree in proportion to this power. The shape of the 
frame has therefore been specially considered in order to have 
it as elastic as possible. The pressure of 3,000 kgs. does not at 
all change the resistance or elasticity of the frame, as it is made 
of an air hardening, nickel-chrome steel, having an elastic limit 
of 242.000 Ib. per sq. in., and a pressure of 3,000, 4,000 or 5,000 
kgs. does not stress it above 10 kgs. per sq. mm. (14,423 lb. per 
sq. in.). Under these conditions, repeated tests even in large 
numbers do rot alter at all the calibration of the machine. 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


VoL. 88, No. 4 


The deflection of the frame being relatively small (1 to 1.5 
mm.), a register, the construction of which resembles a metal 
manometer, is installed in the hollowed out part of the frame. 
By means of a needle and a graduated dial, the deflection and 
therefore the pressure exerted in making the test, can be quickly 
and easily read. 

To adjust the machine all that 1s necessary is to open the case 
enclosing the mechanism above the frame. Should the machine 
ever get out of adjustment, a comparison should be made on the 
standard piece, and when an impression of the same diameter 


Rear of the Derihon Portable 
Hardness Testing Machine 


Arrangement of the Gears at the 


has been made, the needle should be brought over the figure 
3,000 by means of a small adjusting screw. This adjustment, 
however, would only be necessary through some accidental 
cause independent of the operation of the machine under nor- 
mal usage. 

The second illustration shows the arrangement of the gears at 


the rear. A portable case is provided in which the machine can 


be packed. 
This machine is placed on the market by H. A. Elliott, 507 
Majestic building, Detroit, Mich. 


CHINESE AS WoRKMEN.—Of all original workmen, states East- 
ern Engineering, the Chinese are undoubtedly the best, though 
there may be some with experience of both races who may be 
disposed to give the palm to the Japarese. A European who 
thoroughly understands his business, and who is able to impart 
his knowledge and his instructions in a clear manner to his Chi- 
nese subordinate, and who, moreover, is blessed with a little pa- 
tience and tact, will find little difficulty in the management and 
control of Chinese labor of whatever kind. Speaking generally, 
they are good and conscientious workmen, and mary indeed are 
very clever fellows. The quality of the work turned out by a 
good Chinese fitter, turner, or machine man varies little from 
that of the average good British workman of the same class, but 
the latter would beat him in point of time.—7 he Engineer. 


IMPROVED HANNA LOCOMOTIVE 


STOKER 


Conveys the Coal from the Tender and Discharges 
Through the Fire Door with Original Distributing Device 


The Hanna Locomotive Stoker was fully illustrated and de- 
scribed on page 121 of the April, 1911, issue of the American 
Engineer € Railroad Journal. That machine was arranged so 
that it was necessary for the fireman to shovel the coal from 
the tender to a hopper and the stoker simply delivered it to the 
firebox and distributed it over the grate area. A number of 
machines of this kind were applied and successfully operated for 
some time, but owing to the requirement of shoveling the coal 
by hand, it did not receive an extensive application. One of 
the original stohers, however, which was fitted to a large Mallet 
locomotive on the Carolina, Clinchfield € Ohio, has remained in 
operation during the past three years and has successfully fired 
this large locomotive during that time. 

The Hanna Locomotive Stoker Company, Mercantile Library 
Bldg., Cincinnati, Ohio, realizing the necessity of having the 
stoker convey the coal from the tender as well as to distribute it 
in the firebox, proceeded to redesign its machine to accomplish 
this object. The improved stoker maintaias the original con- 
struction, arrangement and operation so far as the distribution of 
the coal after it reaches the fire door is concerned. In other 


Hanna Stoker with Tender and Cab Deck Removed 


respects, however, it has been altered as is shown in the accom- 
panying illustrations. 

One of the new machines was applied to a Mallet locomotive 
on the Carolina, Clinchfield & Ohio and has been in regular 
service for a number of months. A preliminary test was made 
with this locomotive to ascertain the advantage in connection 
with fuel economy of using a stoker fired engine as compared 
with hand firing, both with and without the brick arch. The 
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locomotive tested was a 2-6-6-2 type having a total weight of 
342,650 Ib. The cylinders were 23 in. and 35 in. by 32 in. stroke 
and the engine has 57 in. drivers. It carries a steam pressure of 
200 Ib. and develops a tractive effort of 70,640 Ib. A 6 in. diameter 
exhaust nozzle was in use. 

In the test without the brick arch over a .5 per cent grade, 
trains of about 3500 tons were drawn. The average speed in 


Cab of a Locomotive Equipped with a Hanna Stoker 


miles per hour for the hand fired was 8.44 and for the stoker fired 
7.4. The most interesting figure of the test was the total evapora- 
tion per pound of coal from and at 212 deg.; this for the hand 
fired was 7.95 lb. and for the stoker fired was 8.54 1b., an increase 
of .56 lb. or 7.39 per cent. Similar tests with the brick arch gave 
an equivalent evaporation for hand firing of 894 Ib. and for 
stoker firing of 9.52 lb. 
of 6.72 per cent. 


This is an increase in favor of the stoker 


In the new design of stoker there is a small vertical, two 
cylinder, reversible steam located on the tender and 
placed on the right side in the space usually occupied by tools. 
The flat portion of the coal space 1s replaced bv à conical hopper, 
at the bottom of which is the screw conveyor. This allows all 
of the coal in the tender to feed to the conveyor by gravity. In 
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the illustrations this hopper is shown as covered with removable 
strips but in practice they were found to be unnecessary and have 
been removed. 

The steam engine drives the convevor through a clutch. and 
bevel gears to a shaft which extends diagonally across under the 
tender deck and parallel to the screw convevor. This shaft 
connects to the convevor on the tender by means of spur gears 
at the back end. The tender conveyor partially crushes the 
coal against knives located at the outlet from the hopper and 
carries it forward toward the left side of the locomotive to a 
point above the end sill of the tender frame. Here there is a 
ball and socket joint and a sheet iron pipe through ywhich the 
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coal is crowded and falls to the hopper of the feeding conveyor. 

At the forward end of the shaft which drives the tender con- 
veyor there is a universal joint and it continues and drives a 
short section of spiral conveyor which is arranged with left hand 
spirals on either side of a cover plate that is directly opposite 
tlie opening to the vertical conveyor. This short section of con- 
veyor is employed for the purpose of feeding the vertical. An 
extension of the shaít bevond the feeding hopper, through a 
double sprocket wheel and short sections of chain, conveys the 
power to a shaft underneath which in turn drives the vertical 
conveyor by a bevel gear. 

The vertical conveyor is enclosed in the cast iron pipe shown 
in the illustration which passes through the cab deck on the left 
hand side and close to the boiler head. At the top of this pipe 
is a short elbow section and the coal is forced through this bv 
the pressure from behind and falls into the distributing apparatus 
by gravity. 

The section of the stoker carrying the distributing wings is 
arranged to latch to a swinging ring hinged on the regular fire 
door pin, allowing this to be swung open for observation, hooking 
or even hand firing as though it was a regular swinging door, 
while at the same time automatically disconnecting or connecting 
the wing controlling mechanism through a slot and pin. If it is 
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the left does not in any way interfere with the work of hand firing. 

The distributing apparatus is unique and consists of two sets 
of Jets, there being seven arranged in an arc, each being at the 
end of a cast iron finger. Below these is a very thin narrow 
opening through which a flat jet of steam emerges. Above these 
Jets is a ridge plate slanting downward and on either side of 
this are wings swung from hinged connections arranged perpen- 


Hanna Locomotive Stoker; This View Does Not Show the 
Distribution Control Levers 


dicular to the planes on either side of the ridge plate, so that 
the bottoms of the wings make a contact with the faces of the 
ridge for their full stroke. It will be seen that with this arrange- 
ment if the right wing is at the top of its stroke and the left at 
the bottom, a trough is formed which discharges all of the coal to 
the left side. If each of the wings 1s half way down two troughs 
are formed and the coal is distributed equally to both sides. The 
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Complete Hanna Stoker in Position on a Locomotive 


desired to have the full opening of the fire door for any purpose, 
this wing section can instantly be detached from the ring and 
laid aside by one man and the section of the distributing appa- 
ratus which contains the steam Jets is arranged to swing beneath 
the deck by an operating wheel in the cab. The deck opening 1s 
covered by a sheet iron plate. This allows the regular fire door, 
which is in place on the right hand side, to be closed against the 
ring and used in the ordinary manner. The pipe coming up at 


coal, after passing into these troughs is dropped in front of the 
steam jets and the fine particles will pass between the fingers 
and be caught by the flat jets below. This is normally main- 
tained at about 20 lb. less pressure than the jets emerging from 
the fingers and the fine dust is thus discharged to the firebox 
underneath a stronger jet, which tends to hold it down until it 
is consumed. The larger pieces, however, strike the fingers and 
are caught by the jets at the ends and the Pieces are thus blown 
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to various parts of the firebox, depending on the direction of 
the jet which catches each. The distribution is thus controlled 
by the wings, which are very ingeniously operated and will permit 
a definite amount of coal to be fed to different parts of the firebox 
continuously. 

The adjusting levers for these wings are shown at the left 
side in the view of the interior of the cab. By moving the 
handles along the arc, the travel of the wings on cither side of 
the ridge plate is controlled and these wings can be made to 
continuously follow any determined path. If, for instance, it is 
found that the locomotive is burning ‘stronger on the right side 
than on the left, the right hand wing will be arranged to travel 
from the bottom of its stroke two-thirds of the way up and back 
again while the left hand wing will be arranged to travel from a 
point two-thirds down, to the top and back. In this way a 
greater proportion of the coal will be distributed on the right 
hand side and a smaller proportion on the left. This adjustment, 
together with the control of the pressure of the steam in the 


Hanna Stoker Ready for Hand Firing 


jets, allows great flexibility and it is possible to so adjust them as 
to suit the burning conditions of any locomotive. 

The capacity of this machine for firing depends altogether on 
the speed at which it is operated. 

At the present time a Hanna stoker of this type is also in 
operation on a 12-wheel locomotive on the Norfolk & Western 
and the preliminary runs are reported as being very successful. 


KaxsAs FurLs.— The fuels of Kansas include coal, petroleum 
and natural gas. The coal mining industry has been an impor- 
tant one for the past 40 years, and at present furnishes employ- 
ment for about 13000 men. The amount mined in this period 
is 22 per cent. of the total known deposit, and at the average 
rate of the past five years it will take 762 years to exhaust the 
supply. 

STANDARDIZATION.—Extension of the practice of standardizing 
many parts of the locomotive, particularly those requiring fre- 
quent repairs or renewal, is general. Even the practice of 
standardizing whole locomotives so as to greatly reduce the 
number of classes in service, with an accompanying large im- 
provement in the maintenance account and in the conditions of 
operation, is found on the more progressive roads.—Roilway 
Age Gazette. 
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LENOX SERPENTINE SHEAR 


The new type of shear shown in the illustration has been 
perfected by the Lenox Machine Company, Chicago, II., 
and is designed particularly for the straight and irregular 
cutting of sheets and plates. 

The frame is a steel casting of spiral construction designed 
to provide sufficient clearance for material of unlimited 
length or width. It will not only allow straight cutting, but 
also in or out curves having a minimum radius only slightly 
larger than the diameter of the blades. The spiral steel frame 
carries all gearing and is mounted on a cast iron base. 

The blades are made of high grade tool steel, and are set 
in approximately a horizontal plane. This gives a very large 


A New Serpentine Shear 


cutter bearing on the sheet or plate, and consequently, there 
is very little distortion in the cutting. The upper cutter is 
positively driven, while the lower is mounted in an adjustable 
sleeve, so that its position may be varied to allow for different 
thicknesses of material and for redressing. In addition, a 
cam is provided so that the lower blade can be dropped 
enough to permit the removal of sheets without reversing the 
machine. The cutters have a flush fastening to the shaft and 
no nut projects to interfere with the handling of the work. 
The knurled edges feed the sheet automatically into the ma- 
chine. A tool steel pin is provided to take up the end thrust 
on the lower cutter shaft. 

Where a number of shects are to be cut to the same pat- 
tern, a template may be bolted to the work and this template 
followed by guiding against the top cutter. 

The machine is driven by a two-speed pulley, giving slow 
speed for intricate curve cutting and high speed for straight 
work. The main drive shaft is extended and squared on one 
end so that a hand crank may be used if necessary. 

The shear illustrated has a capacity for cutting No. 10 gage 
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material and lighter, while other sizes having capacities of 
No. 16 gage, 1⁄4 in. and 3$ in. material can be furnished. All 
machines are arranged for either belt and hand power or 
direct motor drive. 

Joseph T. Ryerson & Son, Chicago, are the selling agents 
for the company. 


MUD RING AND TUBE SHEET DRILL 


A four-spindled drill designed by the Foote-Burt Company, 
Cleveland, Ohio, for use in boiler shops was illustrated on page 
619 of the November, 1913, issue of this journal. In this ma- 
chine the four independent heads were mounted in pairs on 
auxiliary cross rails which allowed the drills to reach a mini- 
mum center distance of 8 in. in each pair. 

A somewhat more elaborate machine has been installed in the 
Juniata shops of the Pennsylvania by the same company and is 
shown in the illustration. It is used principally for drilling the 
rivet holes around the firebox mud ring, and tube holes in the 
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of continuous box section and the table is arranged with T slots 
and fitted with removable mud ring chucks, the same as in the 
smaller machine. It also has an in and out motion of 36 in. 
controlled by a lever at either end of the machine. 

This drill is motor driven. A Westinghouse 20 h. p. motor 
with speed adjustment from 375 to 1,500 r. p. m. is geared 
direct to the driving shaft by a large spur gear and a rawhide 
pinion, both of which are guarded. The weight of the machine 
is 23,000 Ibs. 


CROSS COMPOUND AIR COMPRESSOR 
FOR THE LACKAWANNA 


The Delaware, Lackawanna & Western has installed at its 
Kiser Valley shops at Scranton, Pa., a new class M-CSC two- 
stage compressor recently placed on the market by the Chicago 
Pneumatic Tool Company, Chicago. This compressor has steam 
cylinders 19 in. and 31 in. by 26 in. The air cylinders are 28 in. 


Four Spindle Drill for Mud Rings and Tube Sheets 


boiler tube sheets. The four heads of the machine are entirely 
independent of each other and are arranged to have an in and 
out adjustment from the main cross rail for a distance of 12 in. 
They are also adjustable on the main cross rail up to a minimum 
center distance of 18 in. Both of these adjustments are con- 
trolled by the individual hand wheels shown in front of each 
slide. 

The heads carrying the spindles are complete in themselves, 
as each is arranged with a clutch for stopping and starting. 
Each is fitted with geared power feed with adjustable stop for 
automatically stopping it at any desired point. Two changes of 
power feed are provided on cach head, either one of which is 
available by shifting a conveniently located lever. In addition 
to the power feed, each spindle is furnished with a hand feed 
through a worm gearing. 

The main rail is very heavy and of box form. The base is 


and 17 in. The compressor is rated at 2,500 cu. ft. of free air 
per minute at 135 r. p. m, which is the maximum speed 
for which the air and steam valves and ports are designed. The 
steam and exhaust valves are of the Corliss tvpe, being operated 
by a simple system of links connected to wrist plates, which in 
turn are driven by eccentrics on the crank shaft. 

The chief feature of this machine is its economical operation 
from a fuel standpoint. It has a lower steam consumption 
than a machine of the cross-compound type with the Meyer gear. 
It is interesting to note that a railroad in the position of the 
Lackawanna, located as it is in the coal district, finds it practical 
to purchase a compressor of low steam consumption in an en- 
deavor to save fuel. 

The frames of this compressor are of the full Tangye type. 
having a box case which is fully enclosed. The main bearing and 
guide barrel are cast in a single piece extending to the founda- 
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tion. The air cylinders are bolted directly to the frame with 
the steam cylinders behind and in line with them. They are held 
in alinement by two heavy tie rods and are further anchored 
to box-shaped sole plates extending under the steam and com- 
pressor cylinders. The foundation bolts secure the main frame 
and the sole plates only, the cylinders resting on the finished 
faces of the sole plates to which they are secured by heavy 
bolts. This arrangement will permit any of the cylinders being 


Speed Governor and Speed Regulator for Cross Compound Air 
Compressor 


removed and returned to correct alinement without disturbing 
the frame. 

The frame and guides are enclosed, which permits of complete 
Hood lubrication for all main bearing points. Both the steam 
and air cylinders are made large enough to ensure two reborings 
with perfect safety. The air valves in the cylinder head are 
so located as to be easily accessible for examination or renewal. 
The inlet valves are placed at the bottom of the cylinder head 
and are of the Corliss oscillating or rolling type, with unusually 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


Cross Compound Air Compressor for the Lackawanna 


large port openings and small clearance with consequently free 
direct inflow of air. The discharge valves are of the mushroom 
tvpe. The steam valves are of the Corliss oscillating type. 
The exhaust admission valves operate independently of each 
other. The exhaust valves have a fixed opening and the steam 
valves are regulated according to the speed and load require- 
ments. 

One of the most interesting features in the design of this 
machine is the speed governor and pressure regulator. As 
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shown in the illustration, the high and low pressure valve gears 
are each operated by one eccentric, the rods being connected 
to different points on the eccentric straps, thus giving inde- 
pendent drives to the valves. The high pressure steam gear, 
working in a link, has an adjustable setting; Æ and B show 
the maximum and minimum cut-off points. The position of this 
rod is controlled by the governor which operates as follows: 
A positively operated plunger pump driven by the air rocker arm 
and a lever 2, pumps oil from the reservoir 3, through the check 
valves 4 and 5 into the chamber 6, through the valve 7, and 
again to the reservoir 3. The position of. the valve 7 is con- 
trolled for speed by centrifugal force, and for pressure by a 
pressure cylinder, similar to the regular speed and pressure 
governor. An increase in the speed or air pressure gradually 
closes the valve 7, causing the oil pressure in the pipes 8 to 
rise. This increase of oil pressure raises the plunger 9 against 
the weight 73, changing the position of the link 72 from posi- 
tion A, in the direction as shown by position B, thus reducing 
the point of cutoff. When the air pressure drops, the valve 7 
opens, reducing the oil pressure in the cylinder 70, allowing the 
weight 73 to drop and increase the point of cut-off in the direction 
as indicated by A. Valve rr is for adjusting the amount of oil 
opening for the maximum speed of the machine. 


VARIABLE SPEED AND REVERSING 
ATTACHMENT 


An attachment for drill presses which provides three speeds 
and a reverse for the drill without change in the adjustment of 
the drill press, is shown in the accompanying illustration. These 
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Variable Speed and Reversing Attachment for Drilling 


changes of speed or reversing are made without stopping the 
machine and provide for the convenient use of different sizes of 
This 


There 


drills and taps in the same hole or in the same vicinity. 
attachment is carefully built of high grade materials. 


Digitized by Google 
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are no sliding gears and the transmission is effected by two 
hardened and positive-acting clutches. All the gears are of 
hardened steel and the loose gears run on phosphor-bronze bush- 
ings. The direct speed is the same as the spindle speed, the 
intermediate speed is about two and one-half times faster than 
the direct and the high speed is about five times faster. 

This attachment, as ordinarily furnished, includes a Wizard 
chuck which permits the changing of all sizes and kinds of tools 
without stopping the machine, but it can also be obtained with 
a No. 3 Morse taper hole or a stub arbor so that any other 
style of chuck can be used if desired. It 1s built by the McCrosky 
Reamer Company, Meadville, Pa. 


CINCINNATI CYLINDER PLANER 


On page 102 of the February, 1914, issue of this journal 
there appeared a description of an 84 in. planer designed by 
the Cincinnati Planer Company, Cincinnati, Ohio, which in- 
cluded a number of new and original features. 

The same company has also perfected a machine which is 
specially adapted for planing locomotive cylinders. This is 
made in a 72 in. by 72 in. size and contains all the improve- 
ments and conveniences of the 84 in. machine previously 
illustrated. It has rapid power traverse to all heads in any 
direction, and all movements are independent of each other 
and can be made whether the table is in motion or not. 
Reference can be made to the previous description for the 


Cylinder Planer with Rigid Side Heads 


arrangement of the parts and the other features of special 
interest. 

The specially added feature in the cylinder planer is the 
extra side head supports which take the form of brackets 
rigidly bolted on the inside of the housing, and which support 
the side cutting heads while planing the frame fits, etc., on 
cylinders. These brackets are adjustable in height and can 
be used in any position between the top of the table and the 
bottom of the cross rail. A sliding shoe fits the front face 
of these brackets and has a dovetail support for the cross 
slide on the side heads. This construction eliminates all 
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twisting strains on the housing face usually caused by the 


long overhung slide and the upward pressure of the tool. 
These brackets can be easily removed from the machine, thus 
converting it to a standard planer. 


BORING AND TURNING MILL 


The Niles-Bement-Pond Company, 111 Broadway, New York, 
has recently re-designed its Niles boring and turning mill. The 
new machine has centralized control, all changes of speed and 
reversal being within reach from the operator’s position. One 
lever disengages the feed, engages the fine and coarse feeds and 


Improved Design of Niles Boring and Turning Mill 


operates the fast traverse in either direction. Power reverse 
traverse to saddles and bars in either direction is provided. The 
hand adjustment of saddles and bars is by automatic releasing 
ratchets located at the sides of the saddles. No part of the 
machine extends below the floor line and no special foundation is 
required. The housings are of box girder form, double webbed 
and without openings in the front face, the cross rail elevating 
screws being located between the housings. They are securely 
bolted to the bed and tied together at the top by a heavy brace. 
The table is deep and strongly ribbed and is supported by an an- 
nular bearing of large diameter running in a bath of oil. The 
cross rail is of the three track type, having a narrow guide at 
the bottom with the saddle traversing screw located between the 
guiding surfaces. Power adjustment is provided. The saddles 
have wide bearings on the cross rail with provision for taking up 
wear by means of taper gibs. A clamp bolt is provided for 
clamping each saddle when the bar is feeding. 

The feeds are eight in number, are positive, continuous an! 
reversible. They are independent for each head, both in amount 
and direction for down, cross and angular feeding. The counter- 
weights for each bar are attached to the same chain, but act inde- 
pendently. The counterweight chain is placed at the rear of the 
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bars to prevent interference from overhead cranes when handling 
work on and off the table. Safety friction clutches located on 
the vertical spline shafts insure against accidents, in case the 
heads or bars meet with obstruction when either feeding or fast 
traversing. All shafts are of high grade steel and the drive is 
bushed throughout with bronze. Taper gibs are used to take up 
the wear on sliding surfaces. All driving, feeding, fast traversing 
and elevating gears are of liberal diameters. 

The motor drive by direct current is by a motor of 4 to 1 speed 
variation, carried on a drive plate in the rear between the hous- 
ings. Power is transmitted through a double run of clutch gears, 
giving two mechanical changes in speed, which, with the usual 
16 or more speeds in the controller gives 32 or more speeds to 
the table. The motor is fitted with push-button control and a 
dynamic brake for the table. A separate motor, located on the 
top brace of the mill, is furnished for elevating the cross rail and 
providing rapid power traverse to bars and saddles. Belt drive 
through a single pulley or alternating current motor drive by 
constant speed motor is provided through a speed box and back 
gear located in the rear of the mill, giving 12 changes of speed. 
The belt driven machines are built on the convertible plan, and 
may be readily changed to motor drive. 

These machines are built in 44, 53, 62 and 73 in. sizes, the 
horse power of the motors required ranging from 7.5 to 12.5. 


STANDARD 48 INCH PLANER 


The eccompanying illustration shows the latest development 
of standard double housing type planer built by the Detrick 
& Harvey Machine Company, Baltimore, Md. This machine 
is a very rigid type of straightforward planer which measures 
50 in. between the housings and 50 in. between the table and 
the crossrail when it is at the highest position. The reciprocat- 
ing motion of the table is obtained through the medium of a 
spur gear. 

The bed of the machine is of the two V-way type with a 


Detrick and Harvey Standard Planer 


closed top. There is an opening in the top of the bed to allow 
the gears to be placed in the machine or taken therefrom while 
on the foundation, but the metal extends under and around the 
gearing so that it may run in oil. The centers of the V-ways 
are 26 in. apart and the width across the top of each V is 
514 in. The included angle of the ways is 110 deg. 

A box type table with a continuous bottom plate is supplied. 
It is 40 in. wide and 10 in. in depth over the ways. The table 
rack is semi-steel, cut from a solid bar and bolted and keyed 
to the table. The width of the rack is 7 in. 
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The crossrail has a vertical face of 16'4 in., a depth of 7 in. 
opposite the housings and is 16 in. in depth between the housings. 
The power movement of the crossrail is through a frictional 
device. On the crossrail there are two cutter heads with the 
tool posts slightly offset so as to bring them close together. 
‘Lhe tool slides have a vertical adjustment of 16 in. by hand 
and an automatic power feed in all directions. There are two 
side tool heads which have independent automatic power feeds 
vertically in either direction and hand adjustments on the 
housings. 

A positive friction type feed mechanism is employed and it 
has sufficient power for feeding the four heads simultaneously. 
It is designed to slip under undue strain and to consume power 
only while feeding. 

The illustration shows the operating side of the machine and 
the motor 1s mounted on the floor on the opposite side. The 
machine shown in the illustration has a reversing type motor 
drive. It will be seen that the control switch for starting and 
stopping the motor 1s carried to a convenient point over the 
center bed from an overhanging conduit. 


HYDRAULIC SHAFT STRAIGHTENER 


A hydraulic press that has a capacity of 325 tons, which is 
sufficient for taking the bends out of any steel shaft up to 10 in. 
in diameter, has recently been produced by the Watson-Stillman 
Company, 50 Church street, New York City. The length of the 
shaft is limited only by the extent of the foundation provided. 

This is a motor driven self contained unit, requiring no outside 
air or hydraulic system. There are three independent parts; 
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Shaft Straightener Showing Supports for the Ends of the Shaft 


the head stock which is stationary, and the press and tail stock, 
which are on rollers to permit their adjustment to varying 
lengths of shafts. The bed rails are flush with the floor so 
that when not in use the movable parts can be rolled to one 
side, leaving the floor clear of obstructions. The head and tail 
stocks are similar to those of a lathe, except that the centers 
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are hinged to follow the movement of the shaft ends when the 
bend is made. The shaft is revolved from the head stock and the 
“high point” marked. The press is then moved to that point and 
the bending blocks adjusted. 

The ram has a maximum movement of two inches, the return 
movement being effected by springs. Screwed concentrically 
into the ram is a square threaded adjustment screw, which 
compensates for the different diameters of the shaíts and also 
enables the operator to predetermine the flexure desired. This 
eliminates all danger of overbending. 

The entire hydraulic power plant, including five-horsepower 
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A Closer View of the Shaft Straightener 


motor, pump, reservoir, etc., is mounted on the top platen of 
The floor space required is 3 ft. 6 in. wide by the 
The total net weight of the press 


the press. 
length of the shaft, plus 6 ft. 
is 19,300 Ib. 


CANADIAN WireLess.—When the new chain of wireless stations, 
row in course of construction by the Canadian government, 1s 
finished and in operation it will be possible for a passenger on 
any incoming steamship to communicate from mid-ocean as far 
inland as Fort William, Ont. 


CIRCULATION IN REFRIGERATOR CARs.— Not only must a refrig- 
erator car be well built and well insulated, but the icing arrange- 
that the cold air will be well circulated 
throughout the car. Proper circulation. will not only keep the 
contents of the car at a uniform temperature, but will also carry 
away the moisture given off by the contents, which, of course, 
is necessary for the protection of the contents, especially fruit 
and vegetables. When these products are loaded in a refrigerator 
car without any precooling it is usually advisable to ventilate the 
car to the first icing station in order to eliminate the moisture 


ment must be such 


given off by the warm products.—Nailway «Igo Gazette. 
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FIRE EXTINGUISHER 


The illustrations show a portable fire extinguisher which is 
adapted for use in railway service. These extinguishers are 
made of steel and are charged with a chemical consisting of a 
calcium chloride solution filled to a height shown in the drawn: 
as the liquid line. Compressed air is then applied through the 
special Schrader air valve, the air passing down through the 
brass tube which extends below the liquid line and provides a 
liquid seal to the air valve. To operate, the horn shaped lead 
nozzle at the bottom of the tank is broken off, the shield first 
being raised. This makes a clean cut opening into the tank 
and the air pressure will force the liquid out for a distance of 
25 tt. 
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Fire Extinguisher Operated by Air Pressure 


To fill the tank the liquid is poured through the spug at the 
bottom and a new lead nozzle is applied. 
is pumped in through the valve at the top, a gage being used to 
determine the correct The air may be 
pumped in with a standard tire pump. This air valve also per- 
mits of frequently testing the air pressure by means of a standard 
If any leak should occur in the air valve and thereby 
forced up 


The compressed air 


amount of pressure. 


tire tester. 
reduce the required pressure the liquid would be 
through the valve, clearly indicating that it was not properly 
The lead korn is protected by the nozzle guard, which 
is shown raised in the photograph. This extinguisher is made 
by the Northern Fire Apparatus Company, Minneapolis, Minn. 


seated. 


PASSENGER COACHES IN SWEDEN.—There appears to have been 
considerable development in the Swedish coach in recent years. 
The new models are much longer and heavier than the old four 
wheel type, and the swiveled truck 1s coming into general use 
The compartment prevails, but a corridor is run along the inside 
of the coach at one side. Sleeping cars are arranged in the 
same way. Vestibuled coaches are run through from the Con- 
tinent, but cannot be said to be in general use in Sweden. Gas 
is generally used for lighting and steam for heating in the better 
class of equipment—T he Engineer. 
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The paint and coach shops of the Wabash at Moberly, Mo., 
and ten coaches were destroyed by fire on March 9. 


The Illinois Central has taken out a building permit for a hos- 
pital at Fifty-eighth street and Stony Island avenue, Chicago, 
to cost $400,000. 


On the Delaware, Lackawanna & Western in 1913, the weight 
of mails carried exceeded by 23 per cent the quantity carried 
in. 1912, while the increase in compensation received was only 
6.19 per cent. 


At Bakerstield, Cal, March 16, Maurice Rice, 17 years old, 
rode a mile on a motorcycle in 51 seconds, doing the feat on 
a dirt track. On the same track Rice has ridden his machine 
67 miles in one hour. 


On the Chicago & North Western at Manlius, Ill., March 13. 
robbers who tried to steal freight from a train standing near 
the station, shot and killed the engineman and wounded two 
deputy sheritfs; and one of the robbers was killed. 


The Gulf, Colorado € Santa Fe has ordered a hospital car 
costing. S10.000, which will be kept at Cleburne, Tex. The car 
is to be htted up with an operating room and equipped to take 
care of from fifteen to twenty patients at one time. 


lhe mail car of train No. 11 on the Southern Railway was 
robbed on the night of March 5, near Columbia, S. C. The 
robber intimidated the mail clerk with a pistol, secured a num- 
ber of sacks of registered mail and jumped off the train. 


The Superior Court at Bridgeport, Conn. has sustained the 
plea of ex-President Mellen's counsel that the indictment of 
Mr. Mellen for manslaughter in connection with the derail- 
ment at Westport in 1912 is defective, but the state's attorney 
will now tile an amended complaint. 


The New York Central has applied to the New York State 
Public Service Commission, Second district, for relief from the 
law which requires it to use oil fuel in locomotives in the 
Adirondack forest preserves. Operating expenses were in- 
creased, in one vear, by the use of oil, in the sum of $106,201. 
The road declares that with suitable precautionary measures it 
will be safe to use coal. 


The Pennsylvania has decided to lay wires underground be- 
tween New York and Philadelphia, 90 miles, and the directors 
have authorized the immediate commencement of the work on 
the 25-mile stretch between Trenton and Rahway. appropriating 
£300,000 for this purpose. By the storm of March 1, all the 
company's electrical communication was suspended between New 
York and Philadelphia more than two days. 


IT. C. Nutt. chairman of the central safety and efficiency coin- 
mittee of the San Pedro, Los Angeles & Salt Lake, announces a 
50 per cent reduction in the number of personal injuries to em- 
plovees in January as compared with December, and also a reduc- 
tion of over 50 per cent in the number of train accidents during 
January as compared with December. The safety first movement 
was started on this road on November 1. During the month of 
November there were 75 personal injuries to employees, in De- 
cember 68 and in January only 34. Only one-half of the 34 wer: 
serious enough to be reported by telegraph. 


THE WESTINGHOUSE MEMORIAL ASSOCIATION 

An organization has been formed at Pittsburgh, Pa.. composed 
of the friends of the late George Westinghouse, with the pur- 
pose of erecting in that city a memorial of seme kind to Mr. 
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Westinghouse. The president of the association is Col. H G. 
Prout. It is proposed to open a popular subscription. 


A NEW INFORMATION BUREAU 


The eastern railroads are to establish a bureau of infor- 
mation, with headquarters in New York City. The function 
of the bureau will be to make permanent the machinery for 
gathering, classifying and recording information such as was 
collected by the conference committee in connection with the 
recent arbitrations on employees’ wages. John G. Walber, as- 
sistant to the third vice-president of the Baltimore & Ohio, 
and head of the efficiency, discipline and employment depart- 
ments of that road, will have charge of the bureau, which will 
probably be started April 1. 


GOVERNMENT RAILROAD IN ALASKA 

The Alaska Railway bill, providing for the construction of a 
thousand miles of railroad by the government and the expendi- 
ture of $35,000,000, has been passed by both houses of Congress, 
the Senate having adopted recently the conference report already 
adopted by the House. President Wilson has already indicated 
his approval of the bill; and tentative plans for proceeding with 
the work of construction have been considered at the 
Interior Department. Secretary Lane, long an advocate of the 
project, is prepared to go ahead with it as scon as the President 
gives the word. The report of the conference committee ap- 
pointed to settle differences between the two houses was 
adopted in the Senate by a vote of 42 to 27. 

The measure authorizes the construction of not more than one 
thousand miles of railroad to connect Alaska's coal fields with 
the coast, the route to be selected by the President. He is to 
decide whether or not existing railroad lines in the territory 
shall be bought to be made a part of the government system, 
and whether the road is to be operated by the government or 
leased, after it is built. 

The House eliminated from the bill a provision authorizing 
a bond issue of $35.000.000 to tinance the railroad and to be paid 
off by the proceeds of government land sales in Alaska, and 
under the amended measure the project will be financed out of 
the current funds in the treasury. Congress will have to ap- 
propriate each year the amount necessary for construction. 

The bill provides for the construction of a road “not to exceed 
1,000 miles, to be so located as to connect one or more of the 
open Pacitic ocean harbors on the southern coast of Alaska with 
the navigable waters in the interior of Maska, and with a coal 
held or fields yielding coal sufficient in quality and quantity for 
naval use, so as to best aid in the development of the agri- 
cultural and mineral or other resources of Maska.” 


LORD STRATHCONA’S BEQUEST TO YALE 


The gift of $500,000 to Yale University in the will of the late 
Lord Strathcona is made “as an expression of his appreciation 
of the benefits he gained from investments in the United States, 
particularly from the St. Paul, Minneapolis & Manitoba and the 
Great Northern railways.” The will directs that the money 
shall be used for "the promotion of the modern sciences and for 
instruction in. the practical questions arising from the applica- 
tion of scientific knowledge to the industrial, social and econom- 
ical problems of the time, it being mv special desire to have 
the said sum expended so far as in the opinion of my trustees 
may be deemed advisable for instructionea civil and mechanical 
engineering, with special reference to the 7 cogstruetion, equip- 
ment and operation of [instrumentalities of]. trafisportation of 
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passengers and freight, whether by land or water, and the 
financial and legislative questions involved." The university is 
empowered to equip buildings or to endow chairs for the pro- 
motion of these ends, and the giving of scholarships in the 
scientific or graduate department is provided for. In awarding 
these scholarships preference is to be given to persons who 
for two years or more have been creditably connected with 
the railway companies above named, as officer or employee, and 
to their children. 


MEETINGS AND CONVENTIONS 


Chief Interchange Car Inspectors’ and Car Foremen's Asso- 
ciation.—The annual convention of the Chief Interchange Car 
Inspectors’ and Car Foremen’s Association will be held at Cin- 
cinnati, Ohio, August 25, 26, 27, 1914. 


New Haven Railroad Club.—This is the name of an organ- 
ization recently started at New Haven, Conn., with the object 
of promoting railroad knowledge and encouraging social re- 
lations and acquaintance among the different departments of 
the New York, New Haven & Hartford. The first regular 
meeting, followed by a dinner, was held at the Railroad Young 
Men's Christian Association in New Haven, March 16. The 
membership thus far is made up of officers, chief clerks, as- 
sistant chief clerks and bureau foremen; but the constitution ap- 
pears to be liberal, not excluding any class. The temporary 
president is T. M. Prentice. Permanent officers will be elected 
at a meeting to be held April 21. 


The June Conventions —The exhibit committee of the 
Railway Supply Manufacturers’ Association, in planning 
for the June conventions, held a meeting in Pittsburgh a short 
time ago. At that time 85 per cent of the exhibit space was as- 
signed, which compares very favorably with the record at the 
same time for previous years. There are now available a very 
few booths in Machinery Hall, and some space in the Machinery 
Hall extension and Exhibit Hall. Every year more or less dis- 
appointment is caused because late comers find all of the space 
assigned and are unable to exhibit. It is suggested that all those 
who wish to exhibit made immediate application; as applications 
are coming in now it will be only a short time before all of the 
space is taken. 


Railway Storekccpers” Association—At the eleventh annual 
convention of the Railway Storekeepers’ Association, to be held 
at Washington, D. C., in the Hotel Raleigh, Monday, Tuesday 
and Wednesday, May 18, 19 and 20, 1914, papers will be read on 
the following regular subjects: Stores Department Expenses; 
How to Obtain the Greatest Efficiency from Employees in the 
Stores Department; Handling of Stationery, and Classification 
of Electric Railway Materials. There will be committee reports 
on Recommended Practices, Accounting, Piece Work, Standardi- 
zation of Tinware, Stationery, Uniform Grading and Inspection 
of Lumber, Scrap Classification, Membership, Standard Buildings 
and Structures, Book of Standard Rules, and Marking of Coup- 
lers and Parts. 

New England R and din- 
ner on March 10, the New England Railroad Club elected the fol- 
lowing officers: President, H. E. Astley, roadmaster, N. Y. N. H. 
& H.; vice-president, P. M. Hammett, superintendent of motive 
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power, Maine Central; secretary, William E. Cade. Jr.; treasurer, 


C. W. Sherburne, Boston; finance committee, H. E. Astley, B. M. 


Jones and F. A. Barbey ; executive committee, H. E. Astley, P. M. 
Hammett, C. W. Sherburne, C. B. Breed. associate professor. M. 
I. T., W. J. Cunningham, assistant to the president, N. Y. N. H. & 
H., (Score W. Wildin, mechanical superintendent, N. Y. N. H. € 
H.; E. W. Holst, superintendent of equipment, Bay State Street 
aia W. C. Kendall, superintendent of car service, B. & M.; 
J. B. Hammill, superintendent, B. & A.; F. A. Ryer, Surah s na 
agent, D. & A.; J. D. Tyter, general sunecintendefit: B. & M; 
L. J. Morphy, desino engineer, D. & A. 


International Engineering Congress, 1915.—Rapid progress is 
being made in working out the final program oi papers for the 
International Engineering Congress, to be held in San Francisco 
in 1915. The first volume of the publication of the congress 
will consist of a series of articles descriptive of the various tech: 
nical features of the design and construction of the Panama canal. 
Subscriptions to the Congress are being received daily and on 
March 1 the number of enrollment was slightly in excess of 
1,200, of which over 200 are from foreign countries and about 
1,000 from the United States. Subscription blanks have been 
mailed through the various national societies to many thousands 
of engineers in this country and through the foreign societies to 
foreign engineers. The response already received is very en- 
couraging, but it is trusted that all engineers interested in ihe 
success of the congress will not fail to send in their subscriptions 
as early as possible. Delay in so doing renders the task of the 
committee of management more difficult, and makes it impos- 
sible to form any just estimate of the receipts which may be 
expected and the number of copies of the volumes which will 
have to be published. 


The following list gives names of secretaries, dates of next ov regulor 
meetings, and places of mecting of mechanical associations. 


Air Brake AssociATION.—F. M. Nellis, 53 State St., Boston, Mass. Con- 
vention, May 5-8, 1914, Detroit, Mich. 


AMERICAN RAILWAY Master Mecnanics’ Assoc.—]. W. Taylor, Karpen 
building, Chicago. Convention, June 15-17, 1914, Atlantic City, N. J. 


AMERICAN RAILWAY Toot ForeMen’s AssoctaTion.—A, R. Davis, Central of 
Georgia, Macon, Ga. Convention, July 20-22, 1914, Hotel Sherman, 
Chicago. 

AMERICAN SOCIETY FOR TESTING MaATERIALS.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. 


AMERICAN SocIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Convention, December, 1914, New York. 


Car FoREMEN's ASSOCIATION OF CHICAGO.—Aaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, Chicago. 


CHIEF INTERCHANGE CAR INSPECTORS’ AND CAR FOREMEN'S ASSOCIATION.— 
Skidmore, 946 Richmond street, Cincinnati, Ohio. Convention, 
August 25-27, 1914, Cincinnati, Ohio. 


INTERNATIONAL RaiLway Fue Association.—C. G. Hall, 922 McCormick 
building, Chicago. Convention, May 18-22, 1914, Chicago. 


INTERNATIONAL RAILWAY GENERAL FOREMEN'S AssociATION.— William Hall, 
829 W. Broadway, Winona, Minn. Convention, July 14-17, 1914, 
Hotel Sherman, hicago. 


INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION.—A. L. Wood- 
worth, Lima, Ohio. Convention, August 18-20, 1914, Milwaukee, Wis. 


Master Borer Makers’ AssociaTION.—THlarry D. Vought, 95 Liberty St, 
d nons Convention, May 25-28, 1914, Hotel Walton, Philadel- 
phia, Pa 


Master Can Buitpers’ Assocration.—J. W. Taylor, oL yt building, Chi- 
cago, Convention, June 10-12, 1914, Atlantic City, 


MASTER CAR AND Locomotive Painters’ Assoc. oF U. S. AND "OM —A. P. 
Dane, B. & M., Reading, Mass. Convention, September 8-11, 1914, 
Nashville, Tenn. 

RAILWAY STOREKEEPERS’ AssociATION.—J]. P. Murphy, Box C, Collinwood, 
pma Convention, May 18-20, 1914, Hotel Raleigh, Washington, 


TRAVELING ENGINEERS’ ASSOCIATION.—W. O. Thompson, N. Y. C. & H. R, 
East Buffalo, N. Y. Convention, August, 1914, Chicago. Ill. 


RAILROAD CLUB MEETINGS 


i Next | I 

Club | Meeting Title of Paper | Author Secretary Address 
Canadian .......] edes sn en ——r rrr | A Sun wen Jas. Powell......| Room 13, wind or Hotel, Montreal. 
Central ........ sk May 14 | Gaya retinas icri es usa rere wt Y EP Y NS lé sec ec aia ara Sa Rie mele H. D. y oughta: WEE Liberty St., New York. 
New England.... , Apr. 14 Physical Valuation of Railroads...... .... L. R. Pomeroy...... Wm, Cade.......|683 Atlantic Ave. Boston, Mass. 
New York....... | Apr. 17 ¡Art of Locomotive Staybolts........ — Co. ti Seley AS ..| H. D. Vought.. .195 Liberty St., New York. 
Pittsburgh ...... Apr. 24 !Braking Power .........................1 oor Rd, runes, |T. B. Anderson.. .|207 Penn. Station, Pittsburgh. Pa. 
Richmond ...... | Apr. 13 ¡Locomotive ofthe kal Superheated Steam G. "as re .|F. O. Robinson../C. & O. Ry., Richmond, Va. 
St. Louis .. TIEN Apr. 10 ¡The Vision of the Railroad Man.......... | Dr. E Higbee.. . 1 B. W. lies Union Station, St. Louis, Mo. 
Southern & S WII O aa E a Rd a win Boh te ca da pal eu equ M d a dup qe Se EE TA. Fai A. J. Merrill..../218 Grant Bldg., Atlanta, Ga. 
Western ..... O EE EE teen wae aie | e rs e TOS, Taylor Ml12—harpen Bldg., Chicago. 111. 
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PERSONALS 


It is our desire to make these columns cover as completely as 
possible all the changes that take place in the mechanical de- 
partments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in helping 
to bring this about. 


GENERAL 


WiLBUR M. BoswoRTH, whose appointment as mechanical en- 
gineer of the Louisville & Nashville, with headquarters at South 
Louisville, Ky., was announced in the March issue, was born on 
June 13, 1879, at Baltimore, Md.. and graduated from the Balti- 
more Polytechnic Institute in 1898. He began railway work in 
July of the same year as a special apprentice on the Baltimore 
& Ohio at the Mt. Clare shops and three years later became 
draftsman at the same place. From January, 1906, to October, 
1911, he was chief draftsman of the same road and then was 
appointed mechanical engineer of the Kansas City Southern, with 
headquarters at Pittsburg, Kan., leaving that position on March 1, 
to go to the Louisville & Nashville as mechanical engineer as 
above noted. 


MiLLarb F. Cox, mechanical engineer of the Louisville & Nash- 
ville, has been appointed assistant superintendent of machinery, 
witli headquarters at Louisville, Ky. 


J. F. Dunn has been appointed superintendent of motive power 
of the Oregon Short Line, with headquarters at Salt Lake City, 
Utah. 


R. Preston, master mechanic of the Manitoba division of the 
Canadian Pacific at Winnipeg, Man., has been appointed assistant 
superintendent of motive power of the Western Lines, with head- 
quarters at Winnipeg. 


W. E. Ricketson has been appointed mechanical engineer of 
the Cleveland, Cincinnati, Chicago & St. Louis, with headquarters 
at Beech Grove, Ind., succeeding C. A. Brandt, promoted. 


J. H. Ruxton has been appointed superintendent of motive 
power of the San Antonio, Uvalde & Gulf, with headquarters at 
Pleasanton, Tex. 


GEORGE ST. PIERRE, master mechanic of the San Francisco- 
Oakland Terminal Railways, has been appointed superintendent 
of equipment, witli othce at Oakland, Cal. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


CHARLES F. BARNHILL has been appointed master mechanic of 
the Beaumont division of the Gulf, Colorado & Santa Fe, with 
headquarters at Silsbee, Tex., succeeding A. B. Adams, deceased. 


A. Barrow has been appointed assistant road foreman of en- 
gines of the Pere Marquette, with headquarters at Grand Rapids, 
Mich. 

F. BAUER has been appointed master mechanic in charge of 
the central division motive power work of the Cleveland, Cincin- 


nati, Chicago & St. Louis at the Beech Grove shops, Indian- 
apolis, Ind. 


Joun Baver has been appointed master mechanic of the Alton, 
Jacksonville & Peoria, with headquarters at Alton, Ill. 


C. A. BRANDT has been appointed master mechanic of the Chi- 
cago, Michigan and the Peoria & Eastern divisions of the Cleve- 
land, Cincinnati, Chicago & St. Louis, with headquarters at 
Indianapolis, Ind. 


W. G. Cooper has been appointed road foreman of engines of 
the Wabash, with headquarters at St. Thomas, Ont. 


J. Coots has been appointed supervisor of locomotive operation 
of the Erie, with headquarters at Jersev City, N. J. 


W. H. Dresset has been appointed master mechanic of the 
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Oregon-Washington Railroad & Navigation Company, with 
headquarters at Portland, Ore. 


G. A. GALLAGHER has been appointed master mechanic of the 
Illinois Southern, with headquarters at Sparta. lI. 


C. F. Grecory has been appointed master mechanic of the St. 
Louis & O'Fallon, with headquarters at St. Louis, Mo. 


L. F. HawiLToN has been appointed district master mechanic 
of the Canadian Pacific, with headquarters at West Toronto, Ont. 


W. H. HorrMAN has been appointed master mechanic of the 
Chicago & North Western, with headquarters at Green Day, Wis. 


W. B. Kincore has been appointed road foreman of engines of 
the Cincinnati, Hamilton & Dayton at Lima, Ohio, with jurisdic- 
tion between Troy, Ohio, and Toledo. 


A. F. KING has been appointed road foreman of engines of 
the Wabash, with headquarters at Peru, Ind, { 


W. J. Ltoyp has been appointed master mechanic of the Oregon 
Short Line, with headquarters at Pocatello, Idaho. 


M. J. McGraw has been appointed master mechanic of the 
Chicago & Alton at Bloomington, Ill. 


J. W. Manon has been appointed master mechanic of the 
Kanawha & West Virginia, with headquarters at Charleston, 
We Va. 

D. J. MarowE has been appointed master mechanic of the Ore- 
gon Short Line, with headquarters at Salt Lake City, Utah. 


Wittiam Navrog has been appointed road foreman of engines 
of the Chicago & Alton at Bloomington, HL, succeeding W. H. 
Davies. 


F. NicHorLsoN has been appointed master mechanic of the 
Louisiana Railway & Navigation Company, with headquarters at 
Shreveport, La., succeeding M. F. MeCarra, resigned. 


W. J. RENIN has been appointed district master mechanic of 
the Canadian Pacific at Cranbrook, B. C., succeeding F. R. Penny- 
father, promoted. 


GEORGE Ross has been appointed master mechanic of the 
Oregon-Washington Railroad & Navigation Company, with head- 
quarters at La Grande, Ore. 


L. Rukev has been appointed road foreman of engines of the 
Wabash, with headquarters at Moberly, Mo. 


J. S. SHEAFE, engineer of tests of the Illinois Central, has been 
appointed master mechanic of the Staten Island lines of the 


Baltimore & Ohio, with headquarters at St. George, Staten 
Island, N. Y. 


D. Strauss has been appointed road foreman of engines of the 
Minnesota division of the Rock Island Lines, with headquarters 
at Cedar Rapids, Ia. 


J. A. Tschuon has been appointed master mechanic of the 
saltimore & Ohio at Washington, Ind. 


J. E. Witson has been appointed road foreman of engines of 
the Pere Marquette, with headquarters at Grand Rapids, Mich. 


T. E. WorrE has been appointed road foreman of engines of 
the Pere Marquette, with headquarters at Grand Rapids, Mich. 


RoBerT E. Woop has been appointed road foreman of equipment 
of the El Paso and Mexico divisions of the Rock Island Lines 


with headquarters at Pratt, Kan., succeeding Edward Robertson, 
transferred. 


L. Woster has been appointed master mechanic of the Cincin- 
nati, Hamilton & Dayton, with headquarters at Ivoryville, Ohio. 


CAR DEPARTMENT 


H. I. DonNER has been appointed general car foreman of the 
Toledo Terminal Railroad, with headquarters at Toledo, Ohio. 


H. H. GERBACK has been appointed car foreman of the Great 
Northern at Great Falls. Mont. 
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J. A. Moore hes been appointed car foreman of the Canadian 
Pacific at White River, Ont. 


S. D. Pace has been appointed general car foreman of the 
Bangor € Aroostook, with headquarters at Milo Junction. Me. 


V. H. Pinson has been appointed general foreman of the car 
department of the San Antonio, Uvalde & Gulf, with headquarters 
at Pleasanton, Tex. 


SHOP AND ENGINE HOUSE 


H. ALAMAN. master boiler maker of the Vandalia at Terre 
Haute, Ind.. has retired on a pension after having been in the 
servicc of the company for 49 years. 


W. F. Brack, shop draftsman and apprentice instructor at the 
Oswego, N. Y. shops of the New York Central & Hudson 
River, has been transferred in a similar capacity to Avis, Pa., 
succeding Harry S. Rauch, promoted. 


CHARLES DokRTMAN has been appointed superintendent of 
shops of the Pere Marquette, at Saginaw, Mich. 


W. A. Deems has been appointed general foreman of the 
Glenwood shops of the Baltimore & Ohio, at Pittsburgh, Pa. 


C. Fire has been appointed locomotive foreman of the Great 
Northern, at Casselton, N. D. 


H. P. ForsBERG has been appointed shop foreman of the Chi- 
cago & North Western at Superior, Neb. 


James H. Gaston has been appointed general foreman of the 
Georgia Railroad at Augusta, Ga. 


W. H. Kener has been appointed general foreman of the 
locomotive and car shops of the Cincinnati, Hamilton & Dayton, 
with headquarters at Lima, Ohio, succeeding W. A. Deems, pro- 
moted. 


N. J. Lawuon has been appointed day roundhouse foreman of 
the Rock Island Lines at Manly, lowa, succeeding H. P. Jones, 
assigned to other duties. 


CuagLES Lyxciu has been appointed. botlermaker foreman of 
the Rock Island Lines at Manly. Iowa. 


A. G. McCLELLAN has been appointed foreman of locomotive 
repairs of the Chicago «€ Mton at Bloomington, UL, succeeding 


W. H. Wundric. 


H. F. Martyr has been appointed general foreman of the 
Manly. Iowa, shops of the Rock Island Lines, succeeding L. H. 
LÀ 
Huxton, resigned. 


J. Q Myers has been appomted locomotive. foreman of the 
Great Northern at Grand Forks, N. D. 


Harry S. Ravca has been appointed. general foreman of the 
New York Central € Hudson River shops at Avis, Pa. Mr. 
Rauch was born in Michigan in 1874, and served an apprentice- 
ship as a machinist from 1851 to 1864. For the next seven 
vears he was employed as a machinist by the Ames Iron Works 
Company, Oswego, N. Y. In 1901 he took a position at the 
Oswego shops of the New York Central & Hudson River as a 
machinist. and from 1604 to 1613, except for two years when he 
served as general manager of the Ontario Chemical Company 
of Oswego. he was shop draftsman and apprentice instructor 
at Oswego. In 1913 he was transferred to Avis, Pa., in a sim- 
ilar capacity, which position he held until the above mentioned 
appointment, 


H. C. RowLeY has been appointed general foreman of the 
Zanesville & Western at Fultonham, Ohio. 


JouN SIMMEs has been appointed general foreman of the 
shops of the Cincinnati; New Orleans € Texas Pacific at Lud- 
low, Ky., succeeding J. G. Lewis. 
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G. W. Thomas has been appointed roundhouse foreman of 
the Southern at Selma, Ala, succeeding J. A. Wilkins, trans- 
ferred. 


W. Wabe has been appointed shop foreman of the Chicago 
& North Western at Janesville, Wis. 


H M. Warpen has been appointed general foreman of the 
locomotive department of the San Antonio, Uvalde & Gulf, with 
headquarters at Pleasanton, Tex. 


J. A. Witkins, roundhouse foreman of the Southern Railway 
at Selma, Ala., has been transferred to Birmingham, Ala. 


PURCHASING AND STOREKBEPING 


F. J. ANGIER has been appointed storekeeper of the Baltimore 
& Ohio at Green Spring, W. Va. 


T. H. Barker has been appointed storekeeper of the Baltimore 
& Ohio at Benwood, W. Va., succeeding R. T. Ravenscroft. 


R. M. BLackBURNA has been appointed acting general store- 
keeper of the Chicago € North Western at Chicago, IL, succeed- 
ing W. M. Carroll. 


C. D. Borce, who has been in the service of the Florida East 
Cocst fcr seme time, at the New York office. has been appointed 
purchasing agent, with headquarters at New York, succeeding 
lL.. C. Haines, promoted. 


C. R. Crate has been appointed purchasing agent of the South- 
ern Railway at Washington, D. C. succeeding E. S. Wym. 
promoted. 


W. J. Duxror has been appointed storekeeper at the East Side 
terminal of the Balttmore & Ohio at Philadelphia, Pa., succeeding 
H. L. Mortimer. 


J. F. Hover has been appointed purchasing agent of the New 
Orleans Great Northern, with office at Jackson, Miss., succeeding 
F. L. Kinsman, resigned. 


W. E. Leruvee has been appointed purchasing agent of the 
Denver & Rio Grande, with headquarters at Denver, Col. 


GrckGE II RogiNsoN has been appointed purchasing agent of 
the Union Paciic, with headquarters at Omaha, Neb. 


IA TURNER has been appointed purchasing agent of the Mo- 
bile & Ohio at Mobile, Ala. 


J. L. Weops has been appointed assistant purchasing agent 
of the Nashville. Chattanooga & St. Louis, with headquarters 
at Nashville, Tenn. 


OBITUARY 


Aparen Burze, formerly general purchasing agent of the 
Grand Trunk, died at St. Louis, Mo, on March 3, aged 08 
Mr. Butze began railway work in 1868 with the Wabash, 
in whose employ he remained for some time. From 1885 to 1887 
he was in the purchasing department of the Missouri Pacitic, 
and then became private secretary to the general manager of 
the Chicago, Indianapolis & Louisville. He was made general 
purchasing agent of the Grand Trunk in 1896, retiring on Janu- 
arv 1, 1912, under the pension rules of the company. 


years. 


Ebvaro BOURNE Girgs, formerly connected with the Union 
Pacific at North Platte. Neb., died on March 5 at St. Louis. 
Mo. aged 80 years. Mr. Gibbs was manager of power and 
rolling stock of the old Platte County Railroad in 1863, was 
master of machinery and motive power of the St. Louis & 
Iron Mountain in 1868, and in 1880 became connected with 
the Union Pacific at North Platte, Neb. Later he was in 
charge of the Oregon division of that road at Portland, Ore. 
and subsequently returned to North Platte, retiring from active 
service in 1904. 


| 


Arrit, 1914 


DANIEL EDWARD FITZGERALD, until recently assistant general su- 
perintendent of motive power of the St. Louis & San Francisco, 
lost his life in the hire which destroyed the Missouri Athletic 
Club building in St. 
Louis, Mo.. on March 9. 
Mr. Fitzgerald was born 
at Cairo, Ill, April 20, 
1869. When he was 
about 9 years of age he 
moved with his parents 
to a farm near Saint 
Marys, Kan. He attended 
the country schools there 
and later entered Saint 
Marys College. where he 
graduated at the age of 
20. Immediately after 
graduating he went to 
Horton, Kan, with the 
Rock Island as clerk in 
the store department, and 
later became chief clerk 
to the master mechanic. 
After a few years in this 
position he accepted a 
position with the Atchi- 
son, Topeka € Santa Fe. at Topeka, Kan.. in the motive power 
department, and was finally made chief motive power accountant, 
On June 1. 1904, he left the Santa Fe and accepted the position 
ot chief motive power clerk of the St. Louis & San Francisco in 
the office of the general superintendent of motive power at St. 
Louis. On November 19, 1904, the office was moved to Spring- 
field, Mo., and on July 1, 1909, he was appointed assistant general 
superintendent of motive power. He tilled this position until 
March 1, 1914, when he resigned to become sales manager for 
the Pierce Oil Corporation at St. Louis. ITe had been in St. 
Louis ore week, stopping at the Missouri Athletic Club, of which 
he was a member, when he met death in the tire which destroyed 
the club building on the morning of March 9, 1914. Mr. Fitz- 
gerald was a member of the American Railway Master Mechan- 
ics’ Association and also of the Master Car Builders! Association. 


D. E. Fitzgerald 


D. C. IptER, formerly for 40 years master mechanic of the 
Vandalia, died at Indianapolis, Ind., February 23. 


WiLLIAM H Thomas, formerly superintendent of motive 
power of the Southern Railway, died on March 7 at his home 
in Philadelphia, Pa. He was born on September 27, 1842, at 
Colebrook, Pa. and began railway work in July, 1865, as a 
foreman of a lathe gang in the shops at Renova, Pa.. of the 
Philadelphia & Erie, now a part of the Pennsylvania. Railroad. 
He was then consecutively roundhouse foreman, acting mas- 
ter mechanic and foreman of the machine shops at the same 
place, and then was road foreman of engines on the same road. 
In July, 1879, he was appointed master mechanic of the Mobile 
& Montgomery, and the following year became master mechanic 
of the Nashville & Decatur and Henderson divisions of its suc- 
cessor, the Louisville € Nashville. From September, 1883, for 
two years, he was master mechanic of the Huntington division 
of the Chesapeake & Ohio at Huntington, W. Va. and then 
became superintendent of motive power of the East Tennessee, 
Virginia & Georgia. From September, 1894, to February, 1896, 
he was assistant superintendent of motive power of its suc- 
cessor, the Southern Railway, and then to July, 1902, was 
superintendent of motive power of the same road. 


INpiAN Locomotive REcogn.—.X passenger locomotive on the 
Great Indian Peninsula has a record of nearly 1.000,000 miles run 
and is still in good order, according to the Advocate of India. It 
was built by Neilson Reid & Co.. Glasgow, in 1884, 
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SUPPLY TRADE NOTES 


Edward A. Hawks has been appointed special representative 
of the department of car equipment of the Dahlstrom Metallic 
Door Company, Jamestown, N. Y. i 


Frank N. Grigg has been appointed sales agent of the Trans- 
portation Utilities Company, New York. He will have office at 
1201 Virginia Railway & Power building, Richmond, Va. 


George Hills has resigned as president of the Welding Ma- 
terials Company, New York, to become general sales agent of 
the Siemund Wenzel Electric Welding Company. also of New 
York. 

James C. Boyd, formerly chief engineer, has been elected vice- 
president of Westinghouse Church Kerr & Company, New York. 
lle will have charge of all the engineering and construction 
activities of the company. 


W. L. Anderson. formerly Chicago representative of George 
E. Molleson Company, New York, has been appointed manager 
of the railway sales department of the Union Fibre Company, 
Chicago. 

G. W. Alden, who for the past ten years has been with the 
MeMyler-Interstate Company, Bedford, Ohio, has resigned from 
that company, to become western sales manager of the Ohio 
Locomotive Crane Company, Bueyrus, Ohio. He will have 
offices in the Fisher building, Chicago. 

J. N. Kinney, who has been with the American Hoist & Der- 
rick Company, St. Paul, Minn., for the past seven vears, has 
resigned from that company, to become eastern sales manager 
of the Ohio Locomotive Crane Company, Bucyrus, Ohio. IIe 
will have offices at 30 Church street, New York. 


Announcement is made of the organization and incorporation 
oi Hodgkins & Co., with offices in the Great Northern building, 
Chicago, for the sale of locomotive and car specialties. The 
officers are Edward W. Hodgkins, president and treasurer, and 
Charles L. Mahoney, vice-president and secretary. 


H. F. Wardwell has been appointed Chicago representative 
of the Monarch Steel Castings Company. of Detroit, and will 
handle “Lion” and “Monarch” couplers and miscellaneous open- 
hearth steel castings in addition to his rebuilt locomotive and 
car business, with office at 359 Railway Exchange. 


A. E. Heffelfinger has been appointed general representative 
for Cuba of the Richardson Scale Company, Passaic, N. J. 
builders of automatic weighing machinery, with headquarters 
at Cuba No. 76-Altos, Havana, Cuba. Mr. Heffelfinger was for 
a number of years with the American Car & Foundry Company. 


A. H. Weston, for many years mechanical engineer of the 
T. H. Symington Company and located for the past two years 
at Rochester, N. Y. has been transferred to the sales depart- 
ment of that company. He will report to C. J. Symington, vice- 
president in charge of sales, with office at 30 Church street, New 
York. 


Frank J. Schracder, Jr., formerly with the Roberts € Schaefer 
Company, Chicago, has formed a partnership with R. E. Guriev. 
formerly with the T. W. Snow Construction Company, under 
the name of Gurley & Schraeder, to design and construct coalinz 
stations and coal handling machinery, with offices in the Ells- 
worth building. Chicago. 


The Permanent Manufacturers’ Exhibit of Railway Appli- 
ances and Equipment now located on the twelfth floor of the 
Karpen building, Chicago, was discontinued on March 31; and 
the exhibit will be removed to the ninth floor of the Lytton 
building. Jackson and State streets. The exhibit will be in 
charge of A. Sheldon as manager, as before. 


The Whiting Foundry Equipment Company, Harvey, Ill, has 


arranged with S. R. Vanderbeck, 217 Walnut street, Philadel- 
phia, Pa, to have him handle that company's complete line in 
Philadelphia territory. Mr. Vanderbeck also represents the Atlas 
Car & Manufacturing Company, Cleveland, Ohio; Orton & Stein- 
brenner, Chicago, and the New Jersey Foundry & Machine Com- 
pany, New York. 


Westinghouse Church Kerr & Company, of Montreal and New 
York, have been retained by the Canadian Pacific as engineers 
to investigate the proposed electrification of the new double- 
track, 5;-mile Selkirk tunnel in British Columbia. The investi- 
gations will cover in general the type of svstem to be installed, 
the relative economies of steam and water power, and the effect 
of the electrification upon operating conditions. 


E. F. Platt, formerly connected with the Platt Iron Works, 
Dayton, Ohio, and C. A. Kurz, Jr., of the Kurz Laboratories. 
have organized The Electrolytic Gas Company at Dayton. This 
company has secured the Western selling agency of the Inter- 
national Oxvgen Company of New York, and it is the intention 
to proceed with the installation. of a number of electrolytic 
plants for the production of oxygen and hydrogen in different 
parts of the country. 


Stanley W. Midgley, for several years western sales manager 
of the Curtain Supply Company, has been appointed general sales 
manager of the Acme Supply Company. with headquarters in the 
Steger building, Chi- 
cago, effective on March 
4. Mr. Midgley has been 
in the railway supply 
business for the past 
twelve years, beginning 
with the National Car 
Coupler Company as 
general sales representa- 
tive, and for the past six 
years he has been with 
the Curtain Supply Com- 
pany as western rep- 
resentative and western 
sales manager, until his 
appointment to the pres- 
ent position. Mr. Midg- 
lev is the oldest son of 
J. W. Midgley, who was 
for over twenty years 
the commissioner of the 
Western Freight Asso- 
ciation, which comprised 
the several railroads extending westward from Chicago and St. 
Louis. 


S. W. Midgley 


The Duff Manufacturing Company, Pittsburgh, Pa., manu- 
facturers of Barrett track and car jacks, Duff ball-bearing screw 
jacks and Duft-Bethlehem hydraulic jacks, has opened an office 
in the Peoples Gas building, Chicago. The same company has 
recently appointed G. W. Parsons, district sales agent, with offices 
in the Pioneer Building at St. Paul, Minn. The company also 
announces that by mutual agreement the Fairbanks Morse Com- 
pany has discontinued acting as exclusive steam railway agents 
for the Duff jacks. 


The employees of the Westinghouse Electric € | Manufac- 
turing Company who have been in its employ for 20 years or 
more, held a meeting on February 21 and organized the Veteran 
Employees! Association of the Westinghouse Electric & Manu- 
facturing Company. A regular business meeting was held to 
formulate the organization, a set of by-laws was adopted and 
officers elected for the coming year. A dinner followed at which 
the toastmaster was L. A. Osborne, vice-president. The speak- 
ers were E. M. Herr, president; Charles H. Terry, vice-presi- 
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dent, and James J. Barrett, representing the shop. Mr. Herr 
and Guy E. Tripp, chairman of the board of directors, wh. 
was also present, were elected honorary members. About š: 
of the employees are eligible to membership, and over 300 «i 
these were present. 


J. T. Anthony has been appointed assistant general easter 
sales manager of the American Arch Company, New York. Mr 
Anthony was born in February, 1883, and graduated from the 

Georgia School of Tech- 

nology in 1902. He wis 

then engaged in the tex- 
tile manufacturing busi- 
ness for a few years and 
entered the service of 
the Atlantic Coast Line 
in 1905. In 1907 he be- 
came a draftsman in the 
motive power department 
of the Central of Georgia. 

He remained with that 

road until 1912, being 

closely associated with 

F. F. Gaines, superin- 
. tendent of motive power, 

in the work of designing 

the Gaines combustion 
chamber. In January. 

1912, he entered the em- 

ploy of the American 

Arch Company as com- 

bustion engineer. One 
year later he was made assistant to the president and held tha: 
position until March 1, 1914, when he was made assistant general 
eastern sales manager as noted above. 


J. T. Anthony 


Harlow D. Savage has been appointed general eastern sales 
manager of the American Arch Company, 30 Church street, New 
York. Mr. Savage was born at Memphis, Tenn, on April 16. 
1880. He received his 
education in the public 
schools of Ashland, Ky.. 
and at Kenyon Military 
Academy. Since June. 
1897, he has been cor- 
nected with the Ashland 
Firebrick Company, Ash- 
land, Ky., having reached 
the position of assistant 
secretary and that of 
treasurer and sales man- 
ager. While at Ashland 
he was at one time in 
charge of mines of this 
company and later had 
complete control of op- 
eration. As a part of 
the latter work he de- 
signed and constructed a 
modern electrically op- 
erated firebrick plant at 
Ashland. He takes up 
his new work with the American Arch Company, therefore, with 
a thorough knowledge of the manufacturing side of its business 
Mr. Savage is the president of the German Mining & Manufac- 
turing Company and of the Clinton Mining Company. He is a 
director of the Ashland Firebrick Company and of the Clinton 
Mining Company. He also holds the position of president of 
the Refractories Manufacturers’ Association. Mr. Savage 1s 
also a military aid to the governor of Kentucky with the rank 
ot colonel. 


H. D. Savage 
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OIL SwirCHgs.— The General Electric Company, Schenectady, 
N. Y. has just issued bulletin. No. 47,400, illustrating and de- 
scribing the type F, form Kl2 oil switches. This supersedes a 
previous bulletin on this subject. 


REGRINDING VarvEs.— I he National Tube Company, Pittsburgh, 
Pa., has recently issued a 14 page booklet setting forth the ad- 
vantages of that company's regrinding valves. This book takes 
up the design and construction of these valves in the form of a 
series of questions with their answers. 


Iron Prre.—PBulletin No. 11B issued by the National Tube 
Company, Pittsburgh, Pa. is devoted to the subject of pipe. 
The bulletin contains 28 pages, and is arranged in the form of 
chapters, one of which gives a short history of pipe and the 
early methods of manufacture. The bulletin is completely il- 


lustrated. 


Brass Founpry EquirmenT.—Catalog No. 108, which super- 
sedes catalog No. 91 ot the Whiting Foundry Equipment Com- 
pany, Harvey, Ill. has just been issued. This deals with the 
brass foundry equipment manufactured by that company, which 
includes brass furnaces. tilting brass furnaces, crucible tongs, 
tumblers, ete. 


Inpuction Motors.—Two or three phase, 60 cycle induction 
motors for general use are the subject of a bulletin from the 
Crocker-Wheeler Company, Ampere, N. J. The illustrations 
show these motors as applied in a number of industries, and 
also give full details of the construction. Accessories are also 
briefly considered. 


PICKLING Macuines.—A catalog from the Mesta Machine 
Company, Pittsburgh, Pa., fully illustrates and describes the 
machines it has developed for reducing the labor and improving 
the results in removing the scale and other substances from the 
surface of metals by the chemical action of acids, an operation 
commonly called pickling. 


Burnine FeeL Oir.—The Gilbert € Barker process for burn- 
ing fuel oil under low pressure and the equipment used is fully 
discussed in a catalog prepared by Gilbert & Barker Manufac- 
turing Company, Springtield, Mass. Equipment used for various 
purposes, especially in connections with hardening and temper- 
ing is illustrated in several styles. 


Crevis FOR UncouPLING Rops.—Circular No. 66 of the Na- 
tional Malleable Castings Company, Cleveland, Ohio, deals with 
the National safety clevis and pin, a device which has been 
developed by that company to prevent the detaching of uncoup- 
ling rods from the coupler locking mechanism because ofí the 
loss of the cotter from the clevis pin. 


Evectric Fans.—The Sprague Electric Works of the General 
Electric Company, New York, has issued a 35 page catalog de- 
voted to the various types of electric fans manufactured by 
that company. The catalog describes the different types of di- 
rect and alternating current fans with data pertaining to each 


one. It is well printed and illustrated. 


OILSTONE GRINDERS.—The Mummert-Dixon Company, Han- 
over, Pa., has recently issued catalog No. 5, dealing with oilstone 
grinders. These machines are designed for sharpening edge 
tools, general grinding, beveling knives, etc. The catalog con- 
tains 30 pages, and includes line drawings and half-tone illustra- 
tions of the company's various types of grinders. 


FOREIGN RorriNG StccK.—The Gregg Company, Ltd., Hacken- 
sack, N. J., is issuing a catalog devoted principally to illustrations 
of the equipment it has designed and is prepared to furnish for 
plantation railways. This company also designs and manufac- 
tures castings. forewings and other car parts as well as portable 
tracks, frogs ard switches. etc. for narrow gage lines. 
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Flow Inpicator.—Bulletin No. 57, issued by the Richardson- 
Phenix Company, Milwaukee, Wis., illustrates and describes the 
application of the Phenix Sight Flow Indicator to any pipe line 
carrying a liquid. This device indicates electrically by lighting 
a lamp or ringing a bell when the flow of liquid is interrupted. 
Several recent improvements embodied in it are described. 


LccoMorIVE CRANES.—IMlustrations showing locomotive cranes 
in operation occupy the larger part of the 71 page catalog being 
issued by The Browning Company, Cleveland, Ohio. A complete 
description of the design of locomotive crane developed by this 
company is given in the fore part of the catalog and illustrations 
of all the more interesting and important details are shown. 


Sarery Brake Levers.—Circular No. 65, issued by the Na- 
tional Malleable Castings Company, Cleveland, Ohio, is devoted 
to the National safety brake lever. The main feature of this 
lever is the provision of two safety lugs, one cast on each side 
just above the fulcrum pin hole, which strike against the edges 
of the fulerum in case the pin comes out and prevent the lever 
from slipping through. 


ENGINE Trucks.—A four page bulletin, No. 101, recently is- 
sued by the Economy Devices Corporation, 30 Church strect, 
New York, deals with the Economy two wheel engine truck, 
one of the principal features of which is a bolster arrangement 
which gives a constant resistance to displacement. This truck 
was described in the Railway Age Gazette, Mechanical Edition, 
March, 1914, page 154. 


Toot SrEEL.— An 80 page catalog from E. S. Jackman E Com- 
pany, 710 Lake street, Chicago, describes the method employed 
by the Firth-Sterling Steel Company in making fine tool steels. 
It also contains a chapter on the selection of stecl for different 
purposes and the heat treatment of the different grades of steel. 
Weight tables and other useful information in connection with 
this subject are also included. 


THERMOSTATIC CONTROL FoR STEAM Heat SvsrEMs.— The Gold 
Car Heating & Lighting Company, 17 Battery Place, New York, 
has recently issued a pamphlet dealing with the electric ther- 
mostatic control developed by that company for controlling the 
temperature in steam heated cars. Illustrations of the device 
are included, as well as the report of a comparative test between 
the thermostatic control and the Gold straight steam system. 


Cranes AND Ifoisrs.— The. Northern Engineering Works, De- 
troit, Mich., has just issued satalog No. 26, illustrating the clec- 
tric traveling. cranes, hand power traveling cranes and electric 
and pneumatic hoists manufactured by that company, as well 
as overhead track system bucket handling cranes and railway 
cranes. This is a condensed catalog, but contains references to 
various bulletins which more fully explain the numerous designs. 


Locomotive HoisTs.— This is the subject of a 14 page catalog, 
No. 105, issued by the Whiting Foundry Equipment Company, 
Harvey, HI. This catalog outlines the advantages claimed for the 
hoists manufactured by this company for wheeling locomotives 
and fully describes the construction and operation. Photographs 
of actual installations show the different steps in operating the 
hoists. A list of the various railways using this type of hoist is 
included. 


Automatic Connectors.—The Robinson Coupler Company, 
Washington, D. C., has just issued a report of a recent test of 
the company’s automatic air and steam hose connector made on 
the Great Northern at Grand Forks, B. C. This report has been 
very handsomely arranged; the printing is excellent and the il- 
lustrations in every case are actual photographs. The report 
includes comments by the Interstate Commerce Commission 
regarding the tests. 

AIR Compressor” ErriciencY.—The  Laidlaw-Dunn-Gordon 
Company, Cincinnati, Ohio, is making a practice of issuing in- 
formation bulletins whenever information of a definite engineer- 
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ing value and interest in connection with air compressors is 
available. The latest bulletin is No. 22, and is devoted to a 
thorough discussion of air compressor efficiency and the factors 
which control it. It contains eight pages of solid type and sum- 
marizes in the form of five conclusions. 


Lock WasutEns.—The Reliance Manufacturing Company, Mas- 
sillon, Ohto, makes nothing but Reliance lock washers and gives 
particular attention to the quality of material used and the most 
careful inspection during the manufacturing as well as the heat 
treatment of the material A catalog recently issued by this 
company contains illustrations of a number of types of lock 
washers or nut locks manufactured bv it, each being accompanied 
bv a table giving the range of sizes and the prices. 


BORING AND DRILLING MaAcHINE.—AÁ booklet from Pawling € 
ITarnischfeger Company, Milwaukee, Wis.. is entitled, "Difficult 
Drilling and Boring Made Easy.” It briefly describes the Pawl- 
ing & Harnischfeger drilling and boring machines but is prin- 
cipally devoted to illustrations of difficult operations that are 
performed easily with this machine. 1n connection with each of 
these illustrations, which are actual photographs taken in various 
shops, is a brief description of the operation shown. 


GOVERNOR FOR Morog-DgiveN. Air Compressors.— The General 
Electric Company, Schenectady, N. Y. recently issued bulletin 
No. 44,590 under the above heading. The function of the type 
ML governor, described in this bulletin, is to automatically con- 
trol the operation of either stationary or railway motor-driven 
air compressors in order to maintain air pressure in a storage 
reservoir between predetermined limits. This bulletin super- 
sedes the company's previous bulletin on the same subject. 


TRAVELING CRaNEs.— The new type “H” crane developed by 
the Pawling & Harnischfeger Company, Milwaukee Wis., has 
been designed with a full consideration of the new liability laws 
which are now in force in various states and matters of safety 
have been given particular attention. This crane is fully illus- 
trated and described in bulletin No. 401 where illustrations of 
the various detail features show the improved construction to 
good advantage. The bulletin is entirely devoted to this type 
of crane. 


STAYBOLT DRILLING MacHINE.—Two leaflets from the Rich- 
mond Staybolt Drilling Machine Manufacturing Company. Rich- 
mond, Va. briefly illustrate. and describe the two types of 
machines manufactured by this company for drilling locomotive 
stavbolts. These are practically the same machine, one arranged 
in a horizontal form and the other vertically, The latter arrange- 
ment also provides a drilling machine which can be used for 
other purposes as well and will drill any depth hole up to 1% in. 
depth and 34 in. in diameter. 


"ALL. BEARINGS.—A full description of the different processes 
in the manufacture of the S. K. F. self alining ball bearing 
forms a part of bulletin No. I1 from the S. K. F. Ball Bearing 
Company, 50 Church St, New York. Other parts of this bulletin 
show applications of these bearings to various machines and 
rolling stock, some operating uuder the most difficult conditions 
of speed and misalinement. The bulletin also contains tables 
giving the sizes, weight, etc. of the various types of bearings 
manufactured by this company. 


Postal CAR Licutinc.—The Safety Car Heating € Lighting 
Company, 2 Rector St, New York, is issuing a supplement to 
its form No. 1116, dated April 1913, in connection with postal car 
lighting. It is devoted to the spacing of light units for 60 ft 
standard steel full postal cars and is issued on account of a 
change made by the Post Office Department in the arrangement 
of registered letter cases in this size car. It contains the same 
form of illustrations given in the previous pamphlet. corrected 
according to the new requirements. 


Mopets FOR CLass Room Work.—A leaflet from the Chicago 
Mathematical Supply House, 2019 Mohawk street, Chicago, il- 
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lustrates and describes the Hanstein models, Goniostat and 
Rotostat which are constructed for the assistance of beginners 
in forming correct comprehension of problems in projection. 
solid and descriptive geometry and mechanical drawing. These 
models are very unique in their arrangement and conception. 
The complete set allows more than 500 possible mountings in 
skeleton form, each of an average height of 2 ft. 


DIRECT CURRENT Motors.—The round type, single field coil. 
direct current motors manufactured by the Sprague Electric 
Works of the General Electric Company have been on the mar- 
ket for many years and are unique in that a single field coil 
is used to energize the poles, making the motor exceptionally 
simple, compact and well protected. These motors are manu- 
factured in nine sizes from Y h. p. to 7% h. p. and are fully 
described in bulletin. No. 247 issued by the Sprague Electric 
Works, 527 West Thirty-fourth street, New York. 


TRAVELING CRANEs.— 90 page fully illustrated, large sive 
catalog is being issued by the Niles-Bement-Pond Company, 111 
Broadway, New York, for the purpose of giving a general idea 
of the various types of cranes, trolleys and hoists built at its 
extensive crane works in Philadelphia. The catalog shows frst 
the principal details of the Niles standard electric crane in a 
very complete manner. Each important part of the construction 
is illustrated and fully described. The latter part of the catalog 
is largely devoted to illustrations of many different types of 
cranes, trolleys and hoists in operation, there being a brief note 
under each photograph stating its location and any special fea- 
tures of interest in connection with that particular installation. 
Many of these illustrations are taken from railroad shops. 


PyROMETERS FOR SUPERHEATED STEAM LocoMotives.— T he value 
ef an accurate knowledge of the temperature of the steam at the 
steam chest of a superheated steam locomotive in connection 
with its influence on the proper operation by the engineer has 
heen 


recognized on foreign railways for a number of years. 
The comparatively few installations of pyrometers that have 
heen made in this country quickly demonstrated that it is of 


equal value under American conditions, The Locomotive Super- 
heater Company, therefore, has, after a long series of experi- 
ments and tests, finally developed a thoroughly practica! 
pyrometer equipment which is now being fitted to a number of 
superheater locomotives. A circular. from that company illu- 
strates this equipment and describes its construction, installation 
and operation. In addition to the circular, the same company 
has issued an instruction book which deseribes the equipment in 
detail and gives full explanations of how to apply, adjust and 
maintain it. 


STREET LocoMoTIVE StoKER.—The type C stoker of the Loco- 
motive Stoker Company, 39 Church St, New York, is fully 
illustrated and described in a recent catalog. This new design 
differs from the previous type B only in the steam engine which 
runs it and in the sprocket wheel casing. The type B machine 
had a constant speed engine and a gear box on the elevator for 
throwing the screw conveyor in and out of gear and for changing 
the speed at which it runs in relation to the elevator. The type 
C has an engine which can be run at seven different constant 
speeds, varving from 400 r. p. m. to 600 r. p. m. and is equipped 
with a friction. cluteh which will permit the stopping of the 
elevator while the engine continues in operation. The gear box 
used on the type D has been omitted on the type C machine and 
this connection is now fixed. The friction clutch on the type C 
is one of the most important improvements in the new machine 
as it furnishes a means for instantly stopping the flow of coal 
to the firebox and leaving the elevator buckets nlled with coal 
ready to begin feeding again when the clutch is thrown in. 
Furthermore, the speed changing device gives the fireman ab- 
solute control of the quantity of coal to be fed to the fire. This 
design is most fully illustrated and thoroughly described in the 
catalog. 
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If foreign subscribers to the Mechanical 
Edition of the Railway Age Gazette will 
advise us at once whether they wish to 
have the daily editions of the Railway Age 
Gazette, which are published during the Atlantic City conven- 
tions of the Master Car Builders’ and Master Mechanics’ As- 
sociations, we shall be glad to see that they are forwarded to 
them; otherwise, if they are not specially requested, they will not 
be mailed to them because of the very considerable expense 
involved. Subscribers in the United States, Canada and Mexico 
will, of course, be furnished with copies of the Dailes. 


June Dailies 
for Foreign 
Subscribers 


In the Triplex locomotive recently com- 


The Erie I I 
Triol pleted by the Baldwin Locomotive Works 
riplex PES I u 
pe for the Erie is attained a new "largest loco- 
Locomotive motive.” This engine not only exceeds in 


total weight the 2-10-10-2 type Mallet locomotives of the Santa 
Fe, but by the placing of a group of cvlinders and driving 
wheels under the tender, a large proportion of the weight of 
the latter is made use of for adhesive purposes. There are 
many interesting features about the locomotive, but after 
a study of the machine there undoubtedly will be some doubts 
as to its practicability. However, this cry has been raised so 
many times and later proved to be without foundation that 
eritics would do well to withhold comment. The locomotive has 
not yet been given a thorough service test and as it constitutes 
an entirely new departure in locomotive design, the service re- 
sults will be awaited with interest. 


Our next issue will be largely in the na- 
ture of a convention number, and will con- 
tam comprehensive reports of the Air 
Brake Association, which meets at the 
Hotel Pontchartrain, Detroit, Mich, May 5-8; the Railway 
Storekeepers! Association, which meets at the Hotel Raleigh, 
Washington, D. C.. May 18-20; the International Railway Fuel 
Association, which meets at the Hotel La Salle, Chicago, May 
18-21; and the Master Boiler Makers’ Association, which meets 
at the Hotel Walton, Philadelphia, Pa., May 25-28. Announce- 
ments of the programs of these conventions will be found else- 
where in this issue. [n each case the indications point to more 
than ordinarily successful. meetings. Closely following these 
will come the mechanical department conventions at Atlantic 
City, the Master Car Builders’ Association meeting, June 10-12, 
and the American Railway Master Mechanics’ Association, 
June 15-17, Mechanical Edition subscribers in this country will, 
of course, receive the eight dailies which are issued during 
these two conventions. 


May 
and June 


Conventions 


Remember that the draft gear competi- 


The Draft U 
tion, which was announced in the March 
Gear eg : y 
and April issues, will close on May 15. 
Competition [t is surprising when we consider the 


importance of this subject that so many of the roads have 
given it so little careful and intelligent study. Many of them 
have introduced friction gears to a considerable extent and 
yet when called on for an exact statement of their advan- 
tages are unable to reply with any definiteness. Officers of 
other roads may give a good idea of the advantages as they 
see them in handling the cars on the repair track. Few of 
them, however, are able to cover the matter with any degree 
of satisfaction, Our aim in announcing this competition, 
realizing as we do the far-reaching importance of the subject, 
was to draw out and place on record as much as possible of 
the results which have thus far been demonstrated and ascer- 
tained from the use of the higher capacity draft gears. If 
you can contribute anything to this discussion, you may rest 
assured that it will be very thoroughly appreciated by the 
railroads throughout the country. A first prize of $100 will 
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be awarded to the contestant who can develop the best prac- 
tical information concerning the most desirable type of draft 
gear. Articles which are accepted for publication, but which 
are not awarded the prize, will be paid for at our regular 
space rate. 


The testing plant at Altoona has again 


Pennsylvania : ae 
furnished an important contribution to the 
Superheater ates, Ms NO ; 
knowledge of locomotives gained Dy scien- 
Tests 


tific study, in the tests of superheater per- 
formance recently completed there. The paper embodying the 
results of these tests and presented on April 30 before the 
Franklin Institute, Philadelphia, by C. D. Young, engineer of 
tests of the Pennsylvania Railroad, probably contains the most 
complete data on superheater performance yet available. While 
a number of definite conclusions are to be drawn from the re- 
sults of these tests, probably that which will possess the most 
general interest is the confirmation of the widely-held belief 
that high-degree superheating is the most economical. We give 
in this issue only that portion of the paper pertaining to the 
tests and their results. The first part of the paper contained a 
most interesting and valuable collection of historical data on the 
subject of superheated steam for locomotives. 


An analysis of the movement of loco- 
motives during the 24 hours of the day 
will show that they are in actual revenue 
service but a very small percentage: of the 
time—usually from 15 to 20 per cent. It will also show that 
they are in the hands of the mechanical department most of the 
time—usually from 50 to 65 per cent. For economic reasons it 
is desirable to have locomotives in revenue service as much as 
possible, and were they in use twice as much as they now are, 
or from 30 to 40 per cent of the time, only one-half the present 
number would be required and the capital tied up in locomotives 
would be reduced 50 per cent. To make this saving requires the 
greatest amount of co-operation between the transportation de- 
partment and the mechanical department. It should be the aim 
of the mechanical department to turn the engines as rapidly as 
possible at the terminals, having them ready for their next trip 
out in the shortest possible time. By doing this the question of 
superfluous power will be a matter of poor scheduling of the 
service, a matter which could easily be remedied. The saving 
of one locomotive would mean a saving in interest charges of 
$1.000 to $1,500 per vear, showing that even the smallest in- 
crease in the revenue mileage of locomotives would be productive 
of a material ultimate saving. Many roads have found that the 
terminal inspection pit has been a large factor in reducing the 
turning of locomotives at terminals. 


Conservation 
of 


Motive Power 


It has often been said th: 1e je 
Pops and t has often been said that the subject of 
e fuel economy is as old as the steam en- 
e 
gine, but that does not prevent one from 
Coal Pile 


continually preaching it. The study of 
the economical use of fuel is most interesting, as there are so 
many ways in which it may be used to better advantage. Wast- 
ing fuel at the pops is worse than deliberately burning up 
money, for in the first case a man is working hard (shoveling 
coal) to no purpose, throwing away his energy and the com- 
pany’s money, while, as to the second case, the man who will 
burn up his money usually is in. such. circumstances that the 
loss to him is negligible. A 31% in. pop blowing for a minute 
wastes about 20 lb. of coal, which with coal at $2 per ton is at 
the rate of $0.02 per minute. This may not seem large, even 
though it is more than twice the wages of the fireman, but if all 
the sixty odd thousand locomotives in this country were allowed 
to blow off one-half hour out of the twenty-four, $36,000 would 
be literally thrown away daily—which is at the rate of over 13 
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The firemen are not always responsible 
The engineer may, in numerous ways, help to 
He should let his fireman know when he is about to 
shut off and can also greatly assist by operating the injector 
at the right time. The roundhouse men are also responsible 
for a certain amount of this waste. Anyone who is at all fa- 
miliar with engine house practices knows how common it is to 
see locomotives which are awaiting the arrival of the crews, 
standing with the pops open a large percentage of the time. 
By carefully handling the fires while the engine is under their 
care they will help to prevent the engine throwing away good 
fuel via the pops. The men should be made to see that the 
elimination of such waste is the elimination of just so much 
work for them. 


million dollars a year. 
for this waste. 


Running repairs to locomotives are made 
under conditions which not infrequently 
require considerable ingenuity for their 
Engine House Work successful accomplishment. The increased 
sizes of locomotives within recent years and the bringing into 
general use of superheaters and other special devices have 
necessitated changes in engine house repair methods and in 
some cases the adoption of entirely new practices. Although 
it has taken some railway men a lonz time to realize what may 
be accomplished. by adequate running repairs, there are now 
many railways on which the engine house more nearly obtains 
the recognition which it should have than has commonly been 
the case in the past. In order to show some of the best prac- 
tices in modern engine house work a prize of $50 is offered for 
the best article on the handling of engine house work which is 
received before July 15, 1914. The article may deal with any 
phase of locomotive repairs which pertains to roundhouse work, 
such as organization of forces, injector and air brake repairs, 
handling of work reports, boiler inspection and repairs and 
boiler washing. A subject that may appeal to men who are 
located at outlying points is that of making heavy repairs where 
the machine tool equipment is inadequate. While such work, 
whenever possible, 1s done at the larger engine houses, it oc- 
casionally becomes necessary to turn out quite extensive work 
at a small terminal. These subjects are merely given as sug- 
gestions and competitors are at liberty to choose any subject 
which comes under the head of roundhouse work. The judges 
will base their decision on the practical utility of the suggestions 
which are made or the practices which are described. Space 
rates will be paid for articles which are accepted for publication 
but do not win the prize. 


Competition 
on 


Remarkable advances have been made in 


Locomotive ! i . 
Fuel the economical use of fuel in locomotives 
ue P I : 4 : 
since the publication in the American 
Economy 


Engineer of April, 1908, of what was prob- 
ably the first comprehensive and thorough published study on 
this subject. In the latter part of the same vear, November 20, 
1908, the International Railway Fuel Association was organized 
at Chicago with a membership of 35. Doubtless the above men- 
tioned article may have been one of the principal sources of 
inspiration. which brought about this development. 

Everything connected. with the operation of a locomotive or 
the movement of a train has some effect, direct or indirect, on 
the fuel consumption. The appreciation of this fact, more than 
any other factor, has undoubtedly been the cause of the increased 
responsibilities which have been placed upon the shoulders of 
many of the railway officers of that new class which has sprung 
into existence within the past few years, which is charged with 
securing more efficient. use of the locomotive fuel. As an 
example of this, the practice on the St. Louis & San Francisco 
may be referred to. The head of the fuel department reports 
direct to the general manager and has the title of superintendent 
of locomotive performance. His assistants rank with the as- 
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sistant division superintendents and have equal authority. The 
department. not only controls the handling and, to a certain 
extent, the loading of locomotives, but looks after their proper 
distribution over the system. This is because of the fact that 
fuel economy and efficient operation under ordinary conditions 
are practically synonymous. 

With this in mind it is interesting to note from an article 
which appears in the current issue of the Railway Age Gazette 
just what is considered as the most vital point in the campaign 
for fuel economy that ts now being carried on on the Frisco. Is 
it the compilation and enforcement of rules and regulations as 
to the detail and proper methods of using the fuel or handling 
the locomotives?’ No. What, then, is it? The whole campaign, 
which has proved tremendously successful up to the present time, 
is based on the fact that the average man is anxious to do his 
best and thus to protect his reputation and his home. If he 
makes mistakes it is more often due to the fact that he has 
not been properly instructed in his work, rather than to a desire 
on his part to be indifferent. To secure the best results from 
the engineman, therefore, requires a painstaking and thorough 
campaign of education which will. reach each individual and 
inspire him to the proper performance of his duties. 1t requires 
even more than this. Human nature is such that an individual 
check must be kept on the performance of each man in order 
to fellow his progress and make sure that he understands what 
is required of him, and thus to emphasize the necessity of his 
giving his best efforts to the work. 

The method of checking the performance of each engineer 
and fireman as the assistant superintendent of locomotive per- 
formance rides the locomotive, and the way in which this in- 
formation is used, are, therefore, worthy of careful consideration. 
lf an engineer is marked "good" in the various operations in 
which he is concerned, including the handling of the reverse 
lever, throttle. brake valve, lubrication and injector, and in co- 
operating with the fireman and inspecting the locomotive, and 
this happens for three successive trips on which the assistant 
superintendent of locomotive performance accompanies him, then 
he is given a letter of commendation from his supervisors and 
the fact is noted on the personal record. If his record is not 
good in any of the above mentioned respects, then the assistant 
superintendent of locomotive performance coaches him carefully 
and consistently until his work shows marked improvement. The 

same thing is true of the work of the fireman; in riding the 
engine the assistant superintendent of locomotive performance 
makes a note of the condition of the fire, the average number 
of scoops of coal used per mile, the number of times the grates 
are shaken. the number of times the pops are opened, the 
handling of the injector, the attention to duties and the use of 
the blower. The result is that those in charge have available a 
record which gives a good idea of the ability and performance 
of each of the engineers and firemen in the organization, and 
the men realize it and do their best to improve their performance. 

The Northern Pacitic has also been doing some special edu- 

cational work of quite a different nature among its enginemen 

for the past three years, with excellent results. A fuel instruc- 
tion car has been fitted up. as was described in the Railway Age 

Gazete of May 1, and each of the engineers and firemen on 

the system is required to take a course of three lectures which 

is given in the car. The purpose of these lectures or demon- 
strations is to give these men an excellent and clear-cut idea 
of the theory of combustion and the necessity of using their 
brains in performing their work. The experiments are simple 
and easily understood. They appeal to the intelligence of the 
enginemen and have resulted in a marked improvement in the 

work of these men. Another important system, but covering a 
much smaller territory, has also placed a fuel instruction car in 
service within the past few weeks. Its equipment and the meth- 
ods of instruction are quite different from those employed on 
the Northern Pacific and the results which follow its introduc- 
ton will he watched with much interest. 
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NEW BOOKS 


Tests of Metals at Watertown Arsenal. 144 pages. 534 in. by 9 in. Illus- 
trated. Published by the Government Printing Office, Washingt: n, 
D. C. Bound in cloth. 
This book is a report of the tests of metals and other materials 
made with the United States testing machine at Watertown 
Arsenal, Massachusetts, during the fiscal year ended June 30, 
1913. It contains a great deal of valuable information, consider- 
able of which is arranged in tabular form, while a number of 
diagrams are included. Microphotographs of different metals are 
included in the illustrations and the half-tene work throughout 
is exceptionally good. 


Car Interchange Manual. Bound in paper. 128 pages. 
Published by J. D. MacAlpine, Cleveland, Ohio. 
per dozen; $30 per hundred. 


Size 6 in. by 9 in. 
Price, 50 cents; $4.50 


This book includes an abstract of all the decisions rendered 
by the arbitration committee of the Master Car Builders’ 
Association, from cases one to 943. It has been compiled 
by the publisher with the purpose of providing a ready and 
concise work of reference to the previous decisions of the 
arbitration committee. [t is thoroughly indexed, and every 
effort has been made to abstract the cases as briefly as pos- 
sible while conveying the meaning of the decisions. Ab- 
stracts of cases that are of little importance as precedents 
have usually been made shorter than those of important 
cases. Dy doing this it has been found possible to keep the 
book within the limits of a convenient size. The last decision, 
943, was rendered in September, 1913. The last pages of 
the book contain price lists for repairs as adopted by the 
Master Car Builders’ Association, and also reference tables 
that are of value to car men. 


Coal Mining Practice in District. VIII. (Danville). By S. O. Andros. 
47 pages. 6 in. by 9 in. Hlustrated. sound in paper. Published 
by the Department of Mining Engineering, University of Illinois. 
Copies may be obtained by addressing State Coal Mining Investigations, 
Urbana, Ill. 

Illinois is producing 62 million tons of coal per year, more 
than one-eighth of all the bituminous coal mined in the 
United States. The safety of the miners and the efficiency 
of the mining methods employed in the state are therefore 
matters of national concern. The Department of Mining 
Engineering of the University of Illinois, the State Geolog- 
ical Survey, and the United States Bureau of Mines have 
co-operated during the past three years to study Illinois 
mining conditions. The information collected at 100 mines 
is published in district reports. In Bulletin No. 2 are dis- 
cussed causes of accidents to miners in Vermilion and Edgar 
counties, loss of natural resources by wasteful methods of 
blasting and mining, use of steel and concrete as substitutes 
for timber in the mines and other phases of underground 
mining. The bulletin also contains a description of the meth- 
ods of removing the overburden from a coal bed by steam- 
shovel, a system of mining which has been highly developed 
in this district. 


The Engineering Index Annual for 1913. Compiled from the Engineering 
Index published morthly in the Engineering Magazine during 1913. 
SOX pages. 6!4 in. by 9 in, Bound in cloth. Published by the Engi- 
necring Magazine Company, 140 Nassau street, New York, Price $2. 

This volume of the Engineering Index is the twelfth since 

the work was first undertaken and the eighth since it assumed 

the annual form, giving a continuous index to the engineer- 
mg and technical literature of the past 30 years. The 
classified system of arranging the items is followed in place 
of the strict alphabetic order of the earlier volumes. The 
book was placed on the market this year considerably earlier 
than has usually been the custom in the past, this being at- 
tamed by a great deal of special effort. The list of publica- 
tions and transactions reviewed has been carefully scruti- 
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nized and the standard materially raised during the past 12 
months. These now include the proceedings of such institu- 
tions as the Institution of Mining Engineers and the Faraday 
Society. Careful thought has been given to the classification, 
to the assignment of articles to the different divisions of the 
classification to which they seem most logically to relate and 
to cross references under all other headings where anyone 
using the Index might make his first search. This book is 
of great value to anyone concerned in engineering work of 
any nature. 


Applied Mechanics. By C. E. Fuller and W. A. Johnston, professors of 
Theoretical and Applied Mechanics, Massachusetts Institute of Tech- 
nology, Boston, Mass. 380 pages, 6 in. by 9 in. Bound in cloth. 
Illustrated. Published by John Wiley & Sons, Inc, New York. 
Price $2.50. 

This is the first volume of a series of books on applied me- 

chanics that are to be written by the authors. [t is written 

primarily for students who have had a preliminary training in 
the principles of mechanics, such as is given in a course of 
physics, and in the elements of mechanism. Volume I deals 
with statics and kinetics. It contains five chapters; the first 1s 
a general introduction; the second. on statics, includes a 
thorough discussion of forces; the third, on center of gravity, 
discusses both plane surfaces and solids; the fourth, on mo- 
ment of inertia, is handled in a similar manner, and the fifth, on 
kinetics, including kinematics, work, power and energy, friction, 
kinetics of rigid bodies having plane motion only, and impact. 

This book is probably the most complete work written on these 

subjects, as the authors have had many years of successtul ex- 

perience in teaching applied mechanics, and fully appreciate what 

a student of this subject requires. It is evident from the way in 

which the book is written that the authors have taken advantage 

of their teaching experience, and as a result have presented a 

book that may be readily digested by the student. Efforts have 

been made to keep away from complicated expressions with a 

view to simplicity, and where it has been thought necessary, il- 

lustrative examples have been added to make the work more 

readily understood. 


é 


Good Engineering Literature. By Harwood Frost. 5 in. by 7% in. 
407 pages. Bound in cloth. Published by the author and distributed 
by the Chicago Book Company, 226 South La Salle street, Chicago. 
Price $1. 

As is truly stated in the preface of this book, every engineer 

is, sooner or later, called on in the course of his professional 

duties to do some form of literary work. Then he finds that 
the ability to speak and write clearly and forcibly, to express 
his thoughts and understandings and to describe his work so 
that others will understand it, will prove one of the most valu- 
able items in his mental equipment. It is for such engineers 
that this book has been prepared. It carries a sub-title, "What 
to Read and How to Write with Suggested Information on 

Allied Topics” This explains the general scope of the work. 

Its author claims that its purpose is fourfold: First, to im- 

press the readers with the value and need of the command of 

good English. Second, to indicate something of the standards 
of good engineering literature and the kind of material that is 
most valuable to the engineer and show him how to collect and 
arrange this information and prepare it for publication. Third, 
to aid the engineer in selecting and reading his professional 
literature. And, fourth, to collect and preserve some of the in- 
formation given in the writing and addresses of technical men 
on this subject. Mr. Frost was formerly editor of the engi- 
neering Digest and manager of the Engineering News Book 

Department, and thus fully appreciates the need of a book of 

this kind. With his fund of knowledge of this subject and 

understanding of the exact points wherein engineers in general 
lack this knowledge, he is eminently fitted for preparing the 
work of this kind, which is of real practical value. 
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COMMUNICATIONS 


STRENGTH OF LOCOMOTIVE BOILERS 


[EpiroR s NorE.—T wo criticisms have been received touching 
on the statement concerning the area to be used in calculating 
the strength of crown stays as given in connection with Fig. 3 
on page 127 of the March, 1914, issue, in the article on the 
“Strength of Locomotive Boilers.” The article states that the 
area at the crown sheet or lower end of the stay should not be 
considered. In the original copy of the article the author stated 
that the area supported at the crown sheet end should be the 
area considered. <A difference of opinion arose regarding this 
statement and it was changed to read as shown on page 127. 
It was understood at the time that this change had the approval 
of the author; it appears, however, that this was not the 
case, and while there may still be differences of opinion as to 
which method should be followed, we are glad to make this 
correction. 

A typographical error occurred on page 125 in the same ar- 


f (1.13)* 
ticle in connection with the formula ———. 


D 


The brackets should 


1.13 ) 
D 


Some further criticisms of methods used in this article have 


enclose the entire formula, which should read ( 


been received from W. R. Van Housen, St. Paul, Minn. These 
criticisms with the author's replies are given below.] 
Sr. Datt. Minn., March 21, 1914. 


To THE Fritor: 

Regarding the size of rivets to be used in calculating the 
strength of seams, a variation in the practice of different loco- 
motive builders should be noted. The various works of the 
American Locomotive Company have followed the practice of 
drilling the hole 1/16 in. larger than the size of the rivets as 
given on the drawings. The Baldwin Locomotive Works have 
always drilled the hole the size shown on the drawings, the 
cold rivet being 1/16 in. less in diameter. 

The tell-tale hole in the outer end of the firebox staybolts 
should not be disregarded, as Mr. Allman states, for the reason 
that a 3/16 in. hole amounts to .0276 sq. in. area, and if con- 
sidered, the stress will be considerably higher. The outer end 
of the bolt is where the fracture invariably takes place. 

The statement that the ultimate strength of steel plates is 
based on a stress of 55,000 lb. per sq. in. where actual figures 
are available is misleading. The government allows the use of 
actual test figures where available. Standard specifications for 
boiler steel plate call for a tensile strength of from 55.000 to 
65,000 lb. per sq. in. The plate in question might come within 
these limits, or it might have been found to be either higher or 
lower and still for some reason have been used in the construc- 
tion of the boiler. In any case where the test figures are avail- 
able, they are to be used. 

In calculating the area of the unsupported portion of the 
backhead and front tube sheet, an arbitrary allowance of anv 
fixed distance is open to criticism, as it allows no variation for 
different boiler pressures or thicknesses of plate. A method 
which makes allowance for both of these variable quantities is 
given in Peabody € Miller's "Steam Boilers,” and agrees with 
the Master Mechanics’ Association formula of 1895. 

It is permissible to consider the area supported by a firebox 
staybolt as equal to the square of the pitch providing the stavs 
are equally spaced each way. On many boilers this is not the 
case, and the area is then the product of the horizontal pitch 
multiplied by the vertical pitch. In all cases the area should be 
measured on the inside of the firebox. 

I disagree with the method of calculating girder stays or 
crown bars. A fiber stress of 17,000 Ib., as assumed, would 
give a factor of safety of only 2.65 in the crown bar. Prof. 
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Unwin in his Elements of Machine Design, Part I, gives a more 
rational method. Brietly, his conclusions are that for a crown 
bar with two braces to the roof sheet, one-quarter of its load 
is carried by each foot resting on the side sheet and one-quarter 
is taken to the roof sheet by each brace. In the case of a bar 
with four braces the load would be one-sixth for each. The 
rivets which hold the braces to the roof shect are the ones 
meant by "crown bar rivets, top" on Form No. 4 of the Inter- 
state Commerce Commission. W. R. Van HOUSEN. 


BALTIMORE, Md., April 9, 1914. 


To THE EDITOR: 

Replying to the criticisms of Mr. Van B lousen: 

Regarding the size of rivets, the article does not go into de- 
tails concerning the practice of the different manufacturers of 
boilers. The practice of the American Locomotive Company 
and the Baldwin Locomotive Works in indicating the size of 
rivets on their drawings, with which I am familiar, does not 
have anything to do with the article, as 1 have called attention 
to the fact that the size of hole is generally considered to be 
1/16 in. larger than the initial size of the rivet, although some 
practices recently adopted have reduced this to 1/32 in. |t 
would, therefore, be necessary in calculating the efficiencies to 
use the practice in vogue. 

The point raised about the omission of tell-tale holes is ques- 
tionable. The area of a 3/16 in. hole is so small as compared 
with the whole bolt, that it is disregarded; in fact, I have never 
previously known the question to be raised regarding this point. 
In figures which 1 have gone over, and which were worked 
up by two of our largest locomotive builders, the holes were 
disregarded. 

Considering the ultimate tensile strength of the steel plates, 
I am aware that actual tigures can be used when they are avail- 
able; also that standard specifications for boiler plate as made 
out by various railroads and other manufacturers employ figures 
between 55,000 and 65,000 Ib. per sq. in. Further, when actual 
figures are not available, the government requires a tensile 
strength of 50.000 Ib. to be used for steel plates and 45,000 Ib. 
for iron plates. The statement made in the article of 55.000 
Ib. per square inch as the basis for calculation. is for a matter 
of uniformity, and while actual figures can be used I do not 
consider this a matter of great importance, as when a boiler is 
designed for a certain factor of safety, the designer does not 
base his calculations on the highest tensile strength allowed 
under the specitications; on the contrary, he generally uses the 
minimum, and in my experience 1 find that the vast majority 
of the plates run much nearer the minimum specified than. the 
maximum. 

The criticism regarding the unsupported area of the back 
head and tube sheet is open for argument. In fact, there are 
so many views on this, that I would not like to say positively 
that Mr. Van Housen was correct or incorrect. The method 
I have given is one used more generally I believe. Mr. Van 
Housen quotes an authority (Peabody and Miller's "Steam 
Boilers”), which is very good. I stated in the article that there 
is a diversity of opinion concerning the area to be considered 
as unsupported, particularly on the front tube sheet. I have 
given a method that is approved by the different state boiler 
commissions, as well as insurance and casualty companies, and 
believe it is as nearly correct as any and will give results that 
are satisfactory. 

I am aware that the area supported by the firebox staybolt 1s 
variable, and I believe that all who have anything to do with 
boilers, when calculating the streets, do not take one or more bolts 
without giving consideration to the entire area to be supported. 
When the pitch varies of course the entire area should be taken 
as a unit and not the area supported by any one stay taken 
at random. The area should be taken on the water side of the 
firebox, and not on the wrapper shect. 

Mr. Van Housen’s claim that the method of calculating the 
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stress on girder stays is incorrect, is a rather broad statement 
and I do not agree with him. I believe he is wrong concerning 
the fiber stress of 17,000 Ib., and he further states that there is 
only a factor of safety of 2.65, which is not correct. This 
formula is based on a beam uniformly loaded, supported at the 
ends; that is, the girders are figured to carry a fiber stress of 
17,000 1b., allowing the remaining loud to come on the slings 
connected to the roof of the boiler. In other words, before 
any load could be transmitted to the slings there would be some 
deflection in the girder, otherwise, there would be no stress in 
the slings. The stress of 17,000 lb. is used as a maximum to 
be allowed in the girder and all above this transmitted to the 
shng. Of course, when a girder is not supported at the ends, 
the entire load on the crown sheet would be transmitted through 
the sling stavs. WM. N. ALLMAN. 


QUESTIONS FOR CAR DESIGNERS 


PiritADELPHIA, Pa., April 4, 1914. 
To THE Emrok: 


I would like to know the proper method for calculating the 
bending moment at the corners of the open frame indicated in 
the accompanying sketch. In the American Engineer, Novem- 
her, 1906, page 434, there is an interesting analysis of the stresses 
that occur in a steel baggage car, having two door openings 
on the side. In this particular instance, there is a downward 
shear on the right hand side of the door opening, and an up- 
upward shear on the left hand side. These two shears consti- 


Upward Sherr 


Diagram Showing Stresses at the Sides of the Opening 


tute a couple, and the bending moment at the corners can readily 
be determined; but in the structure represented in the sketch 
there is on the left hand side of the opening an upward shear 
of 175 1b., and on the right hand side of the opening an upward 
shear of 1,085 Ib., due to the frame being out of the center of 
the structure. 

Again, 1f the open frame were in such a position, and the load- 
ing were such 2s to give an upward shear on one side of 500 
Ib. and a downward shear on the other side of 1,000 1b., how 
should the bending moments be calculated at the corners? 


W. R. N. 


TURNING EFFORT OF LEHIGH VALLEY LOCOMOTIVE 


| RipGEwoop, N. J., April 10, 1914. 
To THE EDITOR: 


Referring to the article in the March issue of the Railway 
Age Gazette, Mechanical Edition, describing a Pacific type loco- 
motive, built by the Lehigh Valley, the writer was very much 
interested in the assertion that the excellent performance of this 
locomotive is due in large measure to a supposed refinement in 
the valve gear and valve setting; the remarkable curve of 
turning effort shown would seem to bear out this statement. 
A close examination of the drawing, however, does not reveal 
any radical departure from ordinary practice in the arrangement 
or application of the Walschaert gear; the valve setting also 
is identical with present-day practice for high speed passenger 
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locomotives, with the possible exception of a somewhat longer 
steam lap. 

Being at a loss to account for the extraordinary smoothness 
of the turning moment curve, the writer determined to investi- 
gate the shape of curve that might reasonably be expected from 
this locomotive. For this purpose the theoretical indicator dia- 
gram, Fig. 1, was prepared, to represent the card that this en- 
gine would give a speed of 148 r. p. m., or about 34 
miles an hour. At this speed the cylinders should develop 


200 RSA 148 Cut Off 66% 


MEP 112 


Fig. 1—Theoretical indicator Diagram 


2,300 h. p., assuming that the boiler is capable of furnishing 
the steam. The horse power is determined by the equation, 


T.P. x S x C 
375 | 


IL pss As this engine has a nominal trac- 


41,600 X 34 x .61 


375 
= 2,300. The constant C, for 148 rev. is taken from the bulletin 


tive effort at starting of 41,600 1b., the H. P. = 


on “Locomotive Ratios" recently issued by the American Loco- 
motive Company. The theoretical card is based on a cut-off of 
66 per cent. The drop in pressure at cut-off and the amount of 
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moment, Fig. 2, was derived, by the method described in G. R. 
Henderson's "Locomotive Operation," the ordinates represent- 
ing the successive positions of the crank in one complete revo- 
lution of the driving wheels; the abscissae representing the ro- 
tating force in pounds, considering the crank arm as unity. 
The heavy line is the final curve of rotating effort and is the 
algebraic sum of the steam and inertia forces acting at the crank 
pin. It will be observed that there is a difference of 47,000 Ib. be- 
tween thc minimum and maximum rotating forces, in terms 
of tractive effort. This represents at the maximum point 


90,000 x 28 47,000 x 28 
— Y = 32,700 Ib, and at the minimum ——-Pn = 


7 77 
17,100 lb. The average rotating force of 69,060 Ib. corresponds 


69,060 x 28 
= 25,150 Ib, 


to a tractive effort of which checks 


closely the figure given above. 

We must therefore conclude that it is impossible with any 
type of valve gear or valve setting to produce the curve as il- 
lustrated for the Lehigh Valley engine. 

In a paper on "The Three Cylinder Engine," delivered by 
J. Snowden Bell before the Master Mechanics’ convention last 
year, the superiority in turning moment of the three cylinder 
engine over an equivalent two cylinder engine is discussed and 
diagrams similar to the above are given, showing characteristic 
turning moment curves for both tvpes of engines. 


H S. VINCENT. 


STEAM TURBINES IN SrockHoLM.— Two of the most recent 
types of Oerlikon steam turbines are now running in the cen- 
tral electric station of Stockholm, these being of 10,000 h. ». 
Turbine and dynamo make up a compact group, and the tur- 
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Fig. 2—Curve of Turning Moment for Lehigh Valley Pacific Type Locomotive 


back pressure follow closely similar cards from tests of super- 
heater locomotives on the Pennsylvania Railroad testing plant 
and tests made in road service. By integration it will be found 
that this diagram gives a mean effective pressure of 112 1b., or 
the amount required to produce 2.300 h. p. The normal tractive 
effort at 34 m. p. h. is 41,600 X .61 = 25,375 Ib. 

From the theorctical indicator diagram, the curve of turning 


bines arc of a new design, which is claimed to have a number 
of advantages, one of these being a steam consumption oí 79 
Ib. per h. p. Four. The turbines operate at 3.000 r. p. m. stand- 
ard speed. Such turbines are made up as usual of blade wheels, 
each in a separate steam chamber, but the combination of 
speeds and pressures within the turbine is based on a some- 
what novel theoretical design.—Power. 
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TRIPLEX LOCOMOTIVE FOR THE ERIE 


Largest in Total Weight and Theoretical Tractive 


Effort ; 


Tender Weight Used for Adhesion 


BY R. S. MOUNCE 


[WirH AN INSET] 


The Baldwin Locomotive Works have just completeda new type 
of articulated locomotive for the Erie Railroad which marks a 
distinct step in locomotive construction. It is called the Triplex 
Compound or “Centipede” type, and, as the name implies, goes 
beyond the well-known Mallet articulated type by the addition of 
another pair of cylinders and another group of driving wheels, 
making three complete engines in one locomotive unit. 

The principle of compounding, which involves the use of two 
high pressure and four low pressure cylinders, originated with 
and is patented by G. R. Henderson, consulting engineer of the 
Baldwin Locomotive Works. The design was prepared by that 
company and incorporates ideas suggested by Wm. Schlafge, 
general mechanical superintendent of the Erie, who co-operated 
with them in the various details. 

This locomotive is the largest and most powerful ever con- 
structed. The Santa Fe 2-10-10-2 Mallets*—converted from 
2-10-2 freight locomotives— which have up to the present been 
the heaviest, have a total weight, engine and tender loaded, of 
850,000 Ib. as against 853,050 Ib. for the Erie Triplex. The most 
powerful locomotives on record, previous to this time, were the 
Virginian 2-8-8-2 Mallet.T These locomotives have a theoretical 


ders, and the left high pressure supplies the rear pair in a sim- 
ilar manner. This gives a volume ratio of one to two. 


BOILER 


The boiler has unusually large proportions, exceeding in some 
respects, especially in its heating surfaces, that applied to the 
Virginian Mallet type locomotive previously mentioned. The 
barrel has one conical course. At the front end it measures 94 in. 
in diameter and at the dome ring 10214 in. The circumferential 
seams are triple riveted; the longitudinal seams have sextuple 
riveted butt joints welded at the ends, and have an efficiency 
of 90 per cent. Since the firebox is set over three pairs of 63 
in. diameter driving wheels, the throat sheet is quite shallow. 

There are 326-214 in. tubes and 53-544 in. superheater flues, 24 
ft. long. In order to keep this length within the limits of good 
practice a combustion chamber 54 in. long is used. 

Clearance limits required a very short dome, which is of 
pressed steel 33 in. in diameter and 13 in. high. In this a 
Chambers throttle valve is fitted, and is connected to an inside 
dry pipe in the usual manner. The safety valves are mounted 
on a steel casting, which is but slightly higher than the boiler 
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Total Weight Engine and Tender 853,050 Lbs 


200 
Total Weight on Drivers 76/,e00 Lbs. 


Diagram of Wheel Base and Weights 


tractive effort, working compound, 
with 160,000 Ib. for the Triplex. 
The new locomotive is to be used for pusher service on the 
eight mile grade east of Susquehanna, Pa., which averages 56 ft. 
to the mile. Full tonnage trains are now handled over this por- 
tion of the main line by a Consolidation lead locomotive with two 
Consolidations and a Mallet as pushers. The Triplex Compound 
has a tractive effort equal to the combined tractive effort of the 
three pushers now used. The capacity of this locomotive is not 
obtained by using excessive wheel loads or an unusually long 
wheel base, but is secured by placing the third engine under the 
tender, thereby taking advantage of a very large weight for ad- 
hesion which has heretofore been a dead load requiring consid- 
erable power to haul, especially on heavy grades. The wheel ar- 
rangement is 2-8-8-8-2 and the total wheel base is 90 ít. The 
locomotive will operate over curves up to and including 16 deg. 
All of the cylinders are equal in size, having a diameter of 36 
m. and a stroke of 32 in. Two cylinders are high pressure and 
four low pressure, the high pressure pair driving the middle 
group of wheels. The right high pressure cylinder exhausts into 
a receiver which supplies the front pair of low pressure cylin- 


*For description of Santa Fc 2. 10- 10- 2 Mallet locomotives sec American 
Engineer and Railroad Journal, May, 1911, page 171. 

fFor description of these locomotives sce American Engineer, June, 1912, 
page 287 


of 115,000 Ib. as compared 
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shell. Instead of one large sand box on top of the boiler, there 
are two comparatively small ones. Two sets of top boiler check 
valves are used, one for the injectors and the other for the hot 
water pumps, which will be described later. 

The firebox is of the radial stayed type, with a full installa- 
tion of Tate flexible bolts. It is 162 in. long and 108 in. wide 
at the mud ring. The grates extend forward 120 in. to the point 
where a Gaines brick wall separates the fire space from the 
combustion space. The brick arch is supported by six 3/; in. 
arch tubes, and is supplemented by the brick wall through which 
heated air is delivered by seven 3 in. pipes, placed vertically in it. 
The fire doors are of the Franklin vertical type, two in number, 
placed 3214 in. between centers. The locomotive will be fired by 
a Street mechanical stoker. 

The Schmidt superheated is the largest ever applied to a loco- 
motive, having 53 elements and 1,584 sq. ft. of superheating 
surface. The header is divided, separate castings being pro- 
vided for the saturated and the superheated steam. 

The front end contains a single exhaust nozzle with a ring 
type blower. The nozzle is rectangular in shape, and is ad- 
justable, longitudinally, by means of a pair of deflectors mounted 
on square shafts which are operated from the outside of the 
smoke box by a right and left hand screw connected to arms 
on the square shafts. The operating device is located just ahead 
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of the superheater damper regulator. The nozzle may be varied 
from about seven by nine inches to seven by three inches. The 
smoke stack is 22 in. in diameter. 


STEAM PIPES, CYLINDERS, VALVES AND VALVE GEAR 

Steam passes from the superheater to the high pressure cyl- 
inders through outside steam pipes, which are fitted with a 
ball joint and a sliding joint. The high pressure cylinder saddle 
has two passages cored in it, one leading from the right exhaust 
chamber to the front receiver pipe, and the other from the left 
exhaust chamber to the rear receiver pipe. These receiver pipes 
are flexible, having the usual ball and sliding joints. They con- 
vey the high pressure exhaust to the-two sets of low pressure 
cylinders. The front low pressure cylinders exhaust to the 
stack in the usual manner, through a flexible pipe, whereas the 
rear low pressure exhaust is carried back the full length of the 
tender, and is discharged through a vertical pipe at the back 
end of the tank. Between these cylinders and the exhaust pipe 
is a feed water heater, which will be described later. 

The cylinders are separate from their respective saddles, and 
are all cast from the same pattern. Cylinders and valve cham- 
bers are fitted with Hunt Spiller metal bushings. 

The main valves are all 16 in. in diameter, arranged for in- 
side admission, and are driven by the Raker valve gear. 

The three sets of valve gear are controlled simultaneously 
by the Ragonnet power reverse gear. The reverse shaft for the 
high pressure engine is located just back of the high pressure 
cylinders, that for the front engine immediately ahead of the 
same cylinders, and that for the rear engine directly back of 
the rear cylinders. These shafts are connected by flexible reach 
rods, the front one passing through the high pressure cylinder 
saddle, and the rear one through the ash pan and rear cylinder 
saddle, guides being provided in the saddles and the flexible 
joint arranged in the form of a rod and crosshead. 

TENDER AND FRAMES 

The arrangement of the tender section of the Triplex is, in 
many respects, very similar to that of an ordinary steam loco- 
motive. The frames, wheels, driving gear and spring rigging 
are very much the same as those on the other two sections. 
The tank is supperted on the frames by six cast steel bearers, 
which act as transverse frame braces as well. 

The frames are vanadium steel castings, six inches thick, and. 
with the exception of those in the tender section, each frame 
is in one piece, the front portions being a single slab to which 
the cylinders and saddles are securely bolted and keyed. The 
rear frames differ from the other four in that they are each in 
two pieces, the construction usually employed with outside bear- 
ing trailing trucks having been followed. 

The articulated connection between the middle and front 
frames gives flexibility both vertically and horizontally. The 
radius bar is attached to the front frames by a horizontal pin, 
which provides for the vertical movement. It makes a ball joint 
connection with the hinge pin under the high pressure saddle. 
The connection between the middle and rear frames 1s' placed 
under the cab. It is similar to the other connection, except 
that the radius bar is rigidly attached to the middle frames, 
and obtains its flexibility from the ball jointed arrangement at 
the hinge pin under the rear cylinder saddle. 

The spring equalization is arrarfged as follows: 

First engine— The engine truck being of the center bearing 
type, the equalization is continuous, and the arrangement is 
like that generally used on Consolidation locomotives. 

Second engine—The equalization is continuous on each side 
without cross connection. | 

Third engine— The first and second drivers are equalized to- 
gether, each side independently of the other. The third and 
fourth drivers are equalized with the trailing truck. 

FEED WATER HEATER, HOT WATER PUMPS AND INJECTORS 

The Triplex locomotive, in addition to its many unusual con: 
structive features, has a novel system of feed water heating and 
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CHRISTY STEEL FREIGHT CAR ROOF 


A style of steel roof which a study of its design would 
indicate to be of ample strength and waterproof in every 
detail, has recently been placed on the market by the Ameri- 
can Car Roof Company, Marquette Building, Chicago, Ill. 
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Section Through Carline Showing the Application of Running Board 


Saddle 


It is made up entirely of pressed steel shapes, there being 
The 
designers have so arranged their plans that this roof may 


only five different shapes throughout the construction. 


be applied to any type of car with but few modifications. 


The photograph shows its application to the steel frame box 
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Longitudinal Section at Center of Car 


car. 


become damaged. 


The five different pressed steel shapes that are used are 


Christy Steel Roof Applied to a Steel Frame Box Car 


the roof sheets, the carlines, the carline braces, the cap strips 


and a special Z-bar extending along the top of the car sheath- 
ing and the side plate. The roof sheets are rolled steel, 


Being made up of comparatively small units it should 
be an easy matter to renew any sheets or carlines that may 
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extend over the full width of the car and are flanged from 
30 in. No. 14 gage steel. They have a pitch of 6% in. in 4 ft. 
7% in. and are formed to a smaller radius at the ends to fit 
over the sides of the car. The roof sheet flange is 34 in. 
deep and rests in the carline, which is in the form of a flanged 
U-section. 

The carlines are spaced 2744 in. between centers for a 40 
ft. car and are shaped to conform to the pitch of the roof. 
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Section Through Carline at the Side Plate on a Wooden Frame Car 


The method of supporting them at the side plates is clearly 
shown in the illustrations. The carline braces are riveted 
to the carline flanges by four countersunk rivets and are 
bolted to the side plate by two % in. and two 3⁄4 in. carriage 
bolts. A cast iron block 2 in. long placed in the carlines at 
the center of the car, is cut out to reccive the flanges of the 
roof sheets and serves to keep them in alinement. 

The cap strips are 4 in. wide by 1⁄4 in. thick. They hold 
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Section Near Carline Brace 


the roof sheets in place, these sheets not being held by any 
other means. These strips extend from one side of the car 
to the other, extending over the joints of the sheets as 
shown, and are attached to the side plates by two Y in. car- 
riage bolts. The strips are deflected at the top of the car 
to receive the bolts for the running board saddle. The special 
Z-bar is placed at the side plate to give the necessary stiff- 


262 RAILWAY AGE GAZETTE, MECHANICAL EDITION 


ness to the side of the roof, and also performs a function in 
the waterproof features of the car. 

As there are no holes made in the roof sheets, the only 
way for water to work its way through into the car is around 
the edges of these sheets. This has been taken care of by 
having the sides of the sheets drain directly into the trough 
of the carline, which, on account of its pitch, will drain any 
water that may collect to the sides of the car and allow it to 
escape through a 1% in. by 1 in. hole in the cap strips pro- 
vided for that purpose. The Z-bars at the sides of the car 
prevent water working up by the side plate. 

This roof eliminates the use of purlins or a ridge pole, 
which, it is claimed, are not necessary with this construction. 
The roof was invented by Henry A. Christy, the inventor of 
the Christy grain door. 


STANDARD LOCOMOTIVE SCALE 


A locomotive scale which permits of obtaining the individual 
wheel loads of a locomotive has recently been placed on the 
market by the Standard Scale & Supply Company, Pittsburgh, 
Pa. Separate scale beams are used for each wheel, and are ap- 
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the main lever projecting beyond the frame of the scale a suf- 
ficient distance to engage the locomotive wheel, the frame itself 
bearing on the base of the rail during the weighing. 

The scale levers are of forged steel, and the weighing beam 
is graduated from 5,000 to 10,000 Ib. in 50-Ib. divisions. Weights 
are piled on the end of the beam for additional capacity. Each 
scale weighs approximately 450 1b., and is constructed for use 
on 80, 90 or 100 Ib. rails. In weenie a locomotive the extreme 
end of the main lever is placed in its lowest position by oper- 
ating the hand wheel under the weighing lever, the frame is 
placed upon the rail and leveled by the other hand wheel, to 
make the column plumb. To lift the locomotive wheel, the 
hand wheel under the beam is turned down until the weighing 
beam is balanced with the poise at the 5,000-lb. mark. The 
hand wheel develops 5,000 lb. pressure against the locomotive 
wheel in balancing the scale, so that loads less than 5,000 Ib. 
cannot be read. When all of the wheels are raised a metal 
strip ‘4 in. thick should be passed between the top of the rail 
and the tread of the wheel, and a strip is in. thick between the 
gage of the rail and the flange of the wheel, in order to elimi- 
nate the possibility of friction preventing the free movement 
of the weighing beam. 
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Standard Scales In Use for Determining Locomotive Wheel Loads 


plied as shown in the illustration. One of the chief advantages 
of the use of this scale is that no expensive foundation is re- 
quired, and the locomotive may be weighed at any point on the 
line, as well as in shops. It is, however, essential that the road- 
bed be solid, and it is preferable to have a concrete base filling 
between the ties up to the base of the rail. By this method it is 
possible to determine whether any one pair of drivers has an 
excessive weight on the rail, and the scale can be used for check- 
ing up the distribution of the weight of the locomotive through- 
out the wheels. The scale beams are of simple construction, 


These scales are now being used by the Baldwin Locomotive 
Works, the Atchison, Topeka & Santa Fe, and other railways. 


SHIPPING ON THE LAKE or CoNsTANcE.— The Austrian fleet 
on the Lake of Constance consists of six steamers of the value 
of about $450,000. The importance of this branch of Austrian 
shipping is decreasing every year, and its bad financial results 
are ascribed to the recently introduced measures for the social 
welfare of employees and to excessive taxation. 
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METAL CUTTING AND WELDING WITH 
OXYGEN AND PINTSCH GAS 


Flame cutting and flame welding processes have helped to 
solve many problems that have been created by the increased 
use of metal construction in railway equipment. 

After much careful research and development work, a metal 
cutting and welding torch has been developed by the Safety 
Car Heating & Lighting Company, 2 Rector street, New York. 
The possibilities in the use of Pintsch gas for high temperature 
flame work, and the availability of this gas in the railway field 
acteristic stability, or resistance to pre-ignition, is well suited 
were recognized as of value in the solution of the problem. 
Pintsch gas, on account of its high calorific value and char- 
for high temperature flame work. The numerous Pintsch plants 
or supply stations, located throughout the United States, Can- 
ada and Mexico, supplying gas to the railroads for car lighting 


Oxy-Pintsch Metal Cutting Equipment 


purposes, can deliver gas to the railway shops, or other points 
where needed, at a minimum cost and with minimum delay. 
A large number of the Pintsch supply stations are equipped 
to furnish Pintsch gas at 100 atmospheres pressure, so that the 
necessary quantity of fuel for cutting or welding can be fur- 
nished in the most compact form, which is another factor aid- 
ing in the low cost of metal cutting by this equipment. 

The Oxy-Pintsch cutting and welding equipment is simple 
and compact. Pintsch gas, similarly to the oxygen used, can be 
supplied directly to the torch from either low pressure or high 
pressure flasks. The gas can also be distributed through the 
pipe lines operated by the Safety Car Heating & Lighting Com- 
pany, to the points of consumption where practical. No ex- 
pert knowledge is needed to properly handle the equipment. 
One of the illustrations shows the equipment complete, con- 
sisting of a high pressure Pintsch gas flask, an oxygen flask, 
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pressure regulators, hose to convey the Pintsch gas and oxygen 
to the cutting or welding torch, and the Oxy-Pintsch cutting 
torch. The gas pressure is in all cases reduced to the proper 
cutting or welding pressure by means of suitable regulators. 


Oxygen Regulator 


Pintsch gas is supplied in holders or flasks at either 12 at- 
mospheres or 100 atmospheres pressure. The pressure reduc- 
tion from the high pressure flask is made in two steps, in- 
suring a uniform discharge pressure. The first pressure re- 


High Pressure Pintsch Gas Regulator 


duction is made to 14 atmospheres, the regulator for this re- 
duction being equipped with a safety valve which releases the 
pressure when 20 atmospheres is exceeded. The gas pressure 
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required at the torch for cutting or welding does not exceed 
25 Ib. per sq. in, which is obtained by means of the second 
pressure reduction. When Pintsch gas is taken from holders 
or pipe lines at pressures up to 14 atmospheres, an automatic 
low pressure regulator is used. This regulator is designed to 
maintain any desired uniform pressure reduction. 

The oxvgen is delivered at a uniform working pressure up to 
150 Ib. per sq. in. An automatic oxygen pressure regulator is em- 
ploved, and is designed for the use of either high pressure or 
low pressure oxygen; it is equipped with a safety valve which 
releases when a pressure of 300 Ib. per sq. in. is exceeded. 

One of the engravings shows the Oxy-Pintsch cutting torch, 
model A. There are but two hose connections, one for Pintsch 
gas and one for oxygen. The Pintsch gas and oxygen for the 
heating flame are controlled by two lever valves, making a 
quick and accurate adjustment possible. The oxygen for the 
cutting is controlled by a third lever valve which can be read- 
ily opened or closed, as required, by a slight pressure of the 


Model A Cutting Torch with Guide 


thumb. The cutting tip of this torch is of annular form, with 
the oxygen cutting jet located centrally. Since the cutting jet 
is surrounded by the heating flame, it performs its proper func- 
tion irrespective of the direction in which the cutting tip is 
advanced. This cutting tip also incorporates a novel design 
which causes the heating flame to develop inside of the tip. The 
heating flame, thus protected from the entrained air, 1s positive 
and effective in action, greatly facilitating adjustment for work- 
ing conditions. The illustration shows the cutting torch equipped 
with a guide, the use of which is recommended wherever per- 
missible as an aid to accurate cutting. 

The model B Oxy-Pintsch combination cutting and welding 
torch is fitted with cutting and welding attachments, and has 
all the advantages outlined in connection with model A for 
metal cutting. The welding device illustrated can be used satis- 
factorily for repair work to castings or for welding steel or 
wrought iron of moderate thickness. In order to produce a 


Model B Welding Torch 


high temperature non-oxidizing flame, advantage is taken in 
this design of the principle of pre-heating the Oxy-Pintsch gas 
mixture. This is accomplished by means of a pre-heater, in- 
corporated in the tip of the torch, performing its function by 
internal combustion. The gaseous mixture is pre-heated in this 
manner to a high temperature, to which is added the temperature 
of combustion, resulting in an effective high temperature weld- 
ing flame. 

The cost of cutting metal with the Oxy-Pintsch cutting equip- 
ment as compared with the cost of cutting by other methods 
demonstrates the advantage of this equipment in many branches 
of railway work. The saving effected is more fully appreciated 
by figures taken from actual service. In cutting with this equip- 
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ment through 25 ft. of 18 in. channel used in car construction, 
where the average thickness of the metal was 15/32 in., and 
the length of the cuts varied from 7/16 to 1 in., the cost per 
lineal foot of cut was $.034, or a total cost of $.862. The actual 
time consumed, including shifting the beam, was 33 minutes. 
The oxygen consumed cost $.623, the Pintsch gas cost $.018, and 
the labor $.22. 

The actual cost for similar work with the old process of chip- 
ping and drilling for the same total length of cuts was $466. 
The cost of cutting with the Oxy-Pintsch equipment was thus 
less than one-fifth the cost of cutting by drilling and chipping. 


Model B Cutting Torch 


The following table serves to illustrate what has been ac- 
complished in cutting steel with the Oxy-Pintsch cutting equip- 
ment. The results given in this table were obtained under 
service conditions by means of hand cutting with the model A 
torch without a guide. Considerably better economy can be ob- 
tained where mechanical guiding is permissible: 


Pressure Pressure Cu. ft. Cu. ft Time in 
of oxygen, of gas, ofoxygen of gas minutes 
Tip Thickness Ib. per Ib. per per foot per foot per foot 
number of steel sq. inch sq. inch of cut of cut of cut 
1 1⁄4 in. 15 20 33 .15 70 
1 1⁄4 in. 25 20 1.15 .20 85 
1 l in. 35 20 1.80 .30 1.25 
2 2 in. 40 20 4.10 .40 1.65 


SELLERS COUPLING NUT 


An improved form of coupling nut for injector and valve 
connections is being introduced by William Sellers & Co, 
Incorporated, Philadelphia, Pa. This nut, it is claimed, eliminates 
the weak points and retains the advantages of the present forms 
of brass nut. It consists of a threaded ring of hard bronze 
provided with the usual internal collar to hold the brazing ring 


Sellers Coupling Nut for Injector Connections 


or threaded union of the pipes to the injector or valve branch. 
Around this ring, dovetailed and keyed to it, is a heavy steel 
band with eight slots (two more than is usual), for the spanner 
wrench, permitting the wrench to be applied in any position of 
the nut, even in confined quarters. Inside the steel band are 
eight narrow slots which act as lateral keys, and also to tie the 
front and back of the nut together, strengthening the thread. 
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WATER HEATER 


A method of heating cold water at the point of delivery by 
steam, which is known as the Starwal system, has been placed 
on the market by Warner-Reiss Sales Company, St. Louis, Mo. 
The type B valve, which is illustrated, and which handles water 
in large quantities, may be found of advantage in engine houses 
for boiler washout work. The amounts of cold water and steam 
are regulated by separate valves so that any degree of tempera- 
ture may be readily obtained. The construction of the type B 
heater is such that no sediment will collect in the valve itself. 


Discharge 
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Type B Starwal Water Heater 


The steam is admitted through a conical step shaped casting per- 
forated with small holes. This casting fits in a conical casting 
into which the cold water is admitted. The construction is 
such that any sediment that may collect on the delivery side 
of either the steam valve or the water valve will be readily 
washed out through the discharge. 

Care should be taken in applying the valve so that the base 
of the conical casting will be on top. The steam as it comes 
through the small perforations in the conical casting mixes 
thoroughly with the water, heating it instantaneously to any 


Discharge | 
Starwal Heating Valve 


degree of temperature desired. It obviates the necessity of main- 
taining large reservoirs for hot water. These heaters are made 
of cast iron and are adapted for all sizes of standard pipes. 

One of the illustrations shows the Starwal heating valve, 
which is operated on the same principle as the Starwal heater. 
As the steam and water enter the valve they strike baffle 
plates and become thoroughly mixed. In this valve both the 
water and steam are controlled by a single handle. The first 
quarter turn of the handle discharges plain cold water; the 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


265 


second quarter, warm; and the third, hot. The first quarter 
turn opens the water valve, the second partly opens the steam 
connection and holds the water valve open, the third partly 
closes the water valve and opens the steam valve entirely. This 
valve will be found of advantage in lavatories where hot and 
cold water are desired for washing purposes. It is also ap- 
plicable to toilet rooms in cars, where the steam may be taken 
direct from the steam-heating lines. 


MACHINE FOR WASHING, DRYING AND 
IRONING BLUE PRINTS 


The Revolute washing, drying and ironing machine, which is 
shown in the illustrations, is the result of long study and experi- 
menting to produce a universal machine that will handle not 
only continuous blue print rolls, but separately cut sheets. The 
inconvenience of having to keep a machine of this sort con- 
tinually "threaded" has been borne in mind, and in this design 
this objectionable feature has been eliminated. 

In order to insure the prints being thoroughly washed, which 
is necessary in order that the chemical reaction may be complete 
and the prints permanent, a tank has been provided in which the 


Revolute Washing and Drying Machine with Tank in Positlon 


prints may be soaked for any desired length of time. A suf- 
ficient quantity may be put into the tank at one time so that 
some prints may always be ready for drying. When long rolls 
are being washed they are run through the tank continuously. 
The surface water is removed mechanically before attempting 
to dry the print, and the good quality of work is largely, due 
to the uniformity of the moisture in the print when it goes to 
the hot drum, and the fact that it is held securely against the hot 
drum while being dried. The surface of this drum is made abso- 
lutely true, insuring the prints being ironed out perfectly flat 
when delivered from the machine, a feature that is especially val- 
uable in drying vandvke negatives. 

The four principal features of the washer and drier are: A 
tank in which the prints are washed; a wringer which removes 
the surface water; a hot drum for drying and ironing, and an 
automatic winding up device for the long prints as they come 
from the drier. In the operation of the machine, the operator 
standing in front of the wringer, reaches over it to the tank, lifts 
the print by the edge, wetting the finger tips only, and lays it 
on the upper roller of the wringer, which is a 4-in. brass tube 
accurately ground. The lower roller is a steel shaft covered with 
felt, which bears against the brass tube, and removes the surface 
water from the print, at the same time allowing the print always 
to adhere to the brass roller. 

A set of stripping fingers removes the print from the brass 
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roller and lays it on a set of traveling belts, which carry it to the 
hot drum, where it passes under a wide canvas belt to the sur- 


face of an 8-in. steel drum, accurately ground, and heated by 


either gas, steam or electricity. During three-quarters of a revo- 
lution the paper is held against the drum and dried and ironed. 
It is then stripped from the drum and deposited in a receiving 
trough at the end of the machine, or is rolled up in the automatic 
winding up device if it is a long print. The temperature of the 
drum and the speed of travel are varied to suit the weight of the 
paper being dried. 

The machine is driven by a motor through a variable speed 
gear consisting of a belt running on two cones, driving the 
machine through a worm gear. The speed can be instantly 


changed by moving the lever. All rollers in the machine carry- 
ing any appreciable load are mounted on ball bearings. 


A foot 


Washing and Drying Machine with the Tank Removed 


treadle throws the wringer out of gear, and it may then be turned 
either way by hand in case a print should be started crooked. 

This machine is manufactured by the Revolute Machine Com- 
pany, 417 East 93d street, New York, and will run as a unit 
with any of that company's blue printers, for continuous printing, 
washing, drying and ironing. However, this is not recommended, 
as it is unlikely that the most economical speed of the blue print 
machine would be also the most economical speed of the washer 
and drier. 


OXY-ACETYLENE WELDING AND CUT- 
TING TORCHES 


Improved torches for cutting and welding by the oxy-acetylene 
process have recently been placed on the market by the Alex- 
ander Milburn Company, Baltimore, Md. 

The principal claim made for the welding torch is the pro- 
vision of a flame that is neither oxidizing nor carbonizing in its 


Cutting Torch 


action. This is obtained by accurate proportioning and thorough 
mixing of the gases. To this end, both the oxygen and acetylene 
are controlled by needle valves within the handle, where they 
are reached with a slight movement of the operator's fingers 
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and are protected from accidental change through contact with 
the clothing. The mixing occurs throughout the long chamber 
leading to the head of the torch, and the two gases are brought 
to the same pressure and are completely intermixed before the 
tip is reached. This thorough mixing and special construction 
of the head minimizes flash-backs. l 

The cutting torch is designed for cutting operations only. The 
gases for the pre-heating flame are governed by needle valves, 
and are mixed in the same way as in the welding torch. The 
high pressure oxygen for the cutting jet is controlled through 
the lever on the handle, which operates against a diaphragm 


Welding Torch 


valve. The gas pressure on the diaphragm normally holds the 
line open, leaving the operators hand free. Pressure of the 
thumb on the lever cuts off the flow temporarily when required. 
A slight movement of the locking screw locks the lever in the 
closed position when it is desired to lay the torch down. The 
employment of a diaphragm eliminates the necessity of a stuff- 
ing box- in tħe high pressure oxygen valve, and the attendant 
necessity of using a lubricant, which is a source of trouble with 
oxygen. 


PORTABLE MILLING MACHINE 


A portable milling machine of substantial construction and 
provided with means for driving by motor, belt or hand, has 
recently been brought out by the Pedrick Tool & Machine Com- 
pany, Philadelphia, Pa. 

In order to introduce as little complication as possible, there 


Portable Milling Machine ^ 


are no automatic feeds on the No. 1 machine, hand adjustment 
for the longitudinal and cross travels being provided. The 
No. 2 machine, which is considerably larger and is intended 
for a wider scope of work, has automatic feeds. 

The bed has rib supports in the center and removable posts at 
both ends. These posts are made to take out, if necessary, when 
setting up the machine so as not to interfere with a wrench 
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when tightening holding nuts inside the base. In the base are 
numerous elongated slots to permit attachment of the machine 
to the work. An important element of the design is the fact 
that the machine will mill a surface level with that to which it 
is attached or several inches below, as in the case of a pump 
valve seat. When the cutter being used is no larger than the 
diameter of the spindle, it may be lifted out of the bearing 
with the spindle, and the cutter sharpened or a new one put on. 
This is accomplished by loosening two nuts. The spindle has a 
standard taper so that commercial cutters may be used. The 
telescopic drive shaft is made amply strong to withstand any work 
for which the machine is intended. The No. 1 machine will 
face a surface up to 12 in. by 8 in. and the spindle has a 
vertical adjustment of 6 in. Direct motor drive is arranged 
as shown in the engraving. 

Besides the use of the machine for milling valve seats in 
pumps and engines, valve port edges, pads on large frames or 
housings, it may also be used for making keyways in shafts. 
While not particularly designed for the purpose, the machine 
may also be used for drilling. | 


ELECTRIC THERMOSTATIC CONTROL 
OF STEAM HEATING 


A system of automatically controlling the temperature in a 
passenger train car from the inside has been developed by the 
Gold Car Heating and Lighting Company, 17 Battery Place, 
New York, and is known as electric thermostatic control. It 


Application of Electric Thermostatic Control to a Passenger 
Train Car 


is claimed that the apparatus will practically hold the tem- 
perature in the car constant. The system includes two special 
devices, an electric thermostat operating contacts by the expan- 


Electric Thermostat 


Electro-Magnetic Valve 


sion and contraction of a temperature-sensitive diaphragm and 
an electro-magnetic valve. The lowering in the car temperature 
by changes in the weather causes the thermostat to open the 
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valve and the warming of the car will operate to close the 
valve. The thermostat is usually placed in a convenient loca- 
tion on the wall near the middle of the car and the electro- 
mag.:etic valves are placed in the cross-over pipes on each side 
of the car underneath a seat, the three being connected by 
electric wires conveniently placed. The electro-magnetic valve 
is normally open. The electric current is very small and is ob- 
tained from the electric lighting circuit. It is claimed that 
there is a considerable saving in steam accomplished by the 
use of this system, either in connection with straight steam or 
with plain vapor systems. It is said that in the heating of cars 
in terminal yards tests have shown a saving of from 50 per 
cent to 75 per cent. 


PORTABLE ELECTRIC HOIST 


A portable electric hoist which has been developed by the 
Northern Engineering Works, Detroit, Mich., is shown in the 
accompanying illustration. Every means has been taken to 
make the moving parts of the hoist as light as consistent with 
its capacity. Efforts have also been made to keep the number 
of parts as small as possible, in order to provide a hoist of 
simple construction and easy maintenance. All forms of planet- 
ary, or worm or bevel gear combinations have been avoided, 


Northern Type D Portable Electric Holst 


and standard cut spur gears are used throughout the trans- 
mission. 

The hoist is suspended by a single hook, and may be used 
at any place where a hand hoist would be used. It occupies 
but little more space than a hand hoist and has a speed many 
times greater. All the gears are enclosed completely for in- 
ternal lubrication, and the mechanical disc brake is used. 
Bronze bushings are used throughout and all the gears are heat 
treated and hardenend forged steel. A smooth-faced drum 
with wide spool flanges is employed instead of the grooved 
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drums, which eliminates the cutting of the rope due to the tip- 
ping of the hoist. Either alternating or direct current motors 
may be used, and the controllers may be furnished with or 
without a graduated speed resistance controller. In the con- 
struction of these hoists the interchangeability of the parts has 
been made a careful study. The standard sizes of the type D 
electric hoist, shown in the illustration, range from 1,000 to 
12,000 lb. capacity. This hoist may also be attached to any 
standard trolley. 


LINK GRINDING MACHINE 


The 11,000 Ib. link grinder shown in the engraving was de- 
signed and built by the Newton Machine Tool Works, Inc., 
Philadelphia. The links are located on the fixture mounted on 
the table. The radius is gaged from the center of the link to the 
center of a pivot at the rear of the machine and is measured by a 
scale. The maximum capacity is a link of 100 in. radius and of 
an approximate length of 42 in. To insure central location of the 
work table while changing the radius for the various size links, 
pins mounted on both ends are temporarily inserted in hardened 
steel bushings in the cross slide. 

After the machine is started, the hand operated clutch con- 
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Link Grinding Machine of Substantial Construction 


trolling the reciprocation of the saddle is engaged, and the main 
saddle is then lowered by means of a hand wheel until the cmery 
wheel is in the proper relative position to the face to be ground. 
During this operation the main saddle feed is made inoperative 
through a latch lever holding the feed operating clutch neutral. 

When the small diameter narrow face wheels are used, the 
reciprocation clutch and the neutral feed latch are disengaged and 
the constant feed to the main saddle is operative. Motion for 
this feed is taken from a cone on the main driving shaft and 
through a double train of bevel gears to give reverse motion. 
The length of feed is controlled by trips which are so arranged 
that the direction of movement of the saddle is automatically re- 
versed. To avoid undue dwell at the end of the stroke a spring 
roller latch is employed. 

After locating the grinding wheels the trips on the cross slide 
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are adjusted for the length of the travel. These engage a pawl, 
the action of which is quickened by a spring roller latch to reverse 
the direction of travel. A lever permits of stopping the table at 
any desired point, and another lever controls the neutral latch 
for the table mechanism. The hand wheel shown at the bottom 
of the machine controls the in-and-out adjustment of the bottom 
saddle for the depth of cut. This also provides hand cross motion 
of the slide. 

To permit the work table to follow the radius being ground, 
a table clamp is pivoted to the cross slide. As the radius bar 
is attached directly to the other slide, adjustments for depth of 
cut and from side to side of the link are made without disturbing 
the radius and parallel radii may be ground without resetting 
the work. 

The spindle of the machine varies from 2% in. to 2'4 in. in 
diameter, and is supported on self-centering ball and taper 
roller bearings with take-ups, which eliminates wear of the 
spindle. The spindle speeds range up to 5,000 revolutions per 
minute. On account of the difference in weight of the saddles 
the connecting of the one weight to each of these has been made 
through a horizontal compensating link. 


CUTTING OFF AND REAMING MACHINE 
FOR PIPE AND TUBES 


A machine for cutting off and reaming all sizes of pipe and 
tubes up to 2 in. has recently been developed by the Oster 
Manufacturing Company, Cleveland, Ohio. This machine is 
provided with a large single wheel tube cutter which is sta- 
tionary and is mounted on a steel pinion resting in a bronze 
bearer. The pipe to be cut off rests on a pair of rollers and by 


Oster Cutting Off and Reaming Machine for Pipe and Tubes 


a turn of the hand wheel at the top of the machine is brought 
in contact with the cutting disc. The speed of cutting off is regu- 
lated by a slight pressure on the hand wheel. The rollers which 
support the pipe rest on the bottom of a yoke which slides up 
and down in the frame. The disc cutter can easily be removed 
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for sharpening or renewal. The gage rod is adjustable for the 
different lengths of pipe to be cut. In reaming, the pipe is 
held in the vise jaws shown, which are opened or closed by a 
movement of the hand wheel at the side of the vise. This open 
vise facilitates the quick changing of work. The pressure of 
the pipe against the reamer is brought about by a slight pres- 
sure on the handle mounted behind the vise wheel. This handle 
also moves the vise back and forth. The reamer is held in place 
bv a set screw and can easily be removed for sharpening when 
necessary. 


CLOCK ATTACHMENT FOR BOYER 
SPEED RECORDERS 


An improvement in the present Boyer speed recorder has been 
made in the shape of a clock attachment by which it is possible 
to record the time by means of a curve in a manner similar to 
the recording of the speed. This clock attachment forms a part 
of the speed recorder itself and is «nclosed in the hood that 
covers the machine. The new speed recorded differs from the 
eriginal in no way other than in the addition of the dock attach- 
ment. The pencil for the time curve is driven by a cam G, 
as shown in the illustration, which makes a complete revolution 
every hour. The pencil moves vertically and is so adjusted as 
to travel 17$ in. down and 1% in. up for every complete revolu- 
tion of the cam, or for every hour. This gives a minute space 
of 1/16 in., and as the chart is ruled by horizontal lines spaced 
5/32 in. apart. one line being a heavy line and the other dotted, 


Boyer Speed Recorder with Clock Attachment 


the distance between the heavy lines represents five minutes. 
In order to avoid confusing the speed curve with the time curve, 
the time pencil has been located 1% in. in advance of the speed 
pencil. 

The accompanying chart is a typical record taken with this 
new recorder. The mile posts, or the vertical lines, are num- 
bered from 0 to 28, inclusive. The horizontal lines are lettered 
in this case simply to facilitate the description of the operation 
of the new recorder, a point on the chart being represented by a 
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letter and figure. The interpretation of this chart is as follows: 
The engine was in the roundhouse at 4:05 p. m., the clock pencil 
being at R-6, while the speed pencil was at S-3. The point R-6 
was then marked 4-5 p. m. by the inspector, and the top of the 
recorder was then closed and locked. From the engine house 
the engine was backed down to its train, a distance of three 
miles. The time it left the roundhouse is shown by the point 
L-6, which being three spaces down from R-6 indicates that it was 
15 minutes before the engine left the engine house after the in- 
spector had set the time pencil. The engine arrived at the 
terminal at 4:324%, being 12/72 minutes on the road. While at 
the terminal the time pencil traveled from G-3 to F-3, then to 
R-3 and back to P-3, indicating that the engine was idle 3714 
minutes, and that its leaving time was 5:10 p. m. On pulling out, 
the speed of the engine was increased in two miles to 40 m. p. h. 
This speed was maintained but 3% miles, as there was a slow 
order between mile posts 6 and 7, on account of which the en- 
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Diagram Made by the Boyer Speed Recorder with Clock Attachment 


gineer slowed down to 20 m. p. h., as shown between D-6 and 
D-7. 

The speed was again increased to 40 m. p. h., which speed was 
maintained until 11 miles out, or at 8:11. A grade of 272 miles 
slowed the train down to 30 m. p. h. From the time curve the foot 
of the grade was reached about 5:27; p. m. On starting down 
the other side of the grade the speed was increased until at 
16 miles from the terminal 50 m. p. h. was reached. Twenty-one 
miles out the engineer shut off and coasted, then applied the air, 
and came to a full stop. The time curve then showed that he 
was held 10 minutes, as shown by the points L-25 and P-25. 
The engine was started at 6 p. m. and ran two miles to the 
station, where a 10 minute stop was made. The station was 
left at 6:1712 p. m. 

With this attachment it is now possible by means of the Boyer 
speed recorder to record the speed in miles per hour at all points 
of the trip, the total mileage between any points, the actual run- 
ning time between points, the total time on the road, the time 
and location of each stop or slow-down, the time consumed at 
each stop, and the time and location of each brake application. 
By means of this device it is possible to tell in detail the move- 
ment of a train over a division, and a positive check on the 
operation of the train is provided. 

The Bover speed recorder is sold by the Chicago Pneumatic 
Tool Company, Chicago. 


CONSTANT SERVICE WHEEL TRUING 
BRAKE SHOE 


All locomotive and motor driving wheels sooner or later be- 
come grooved or form a false flange in service on account of 
the wear of the tire on the rail. This is especially noticeable on 
roads where sand is freely used. When the limit of permissible 
tire wear is reached the wheels must be removed and the tires 
turned or ground truc. 

In order to overcome this trouble, a constant service brake 
shoe, which, it is claimed, trues and keeps true driving wheel 
tires, has been developed by the American Abrasive Metals 
Company, New York. Feralun is the material used. The shoe 
is made with pieces of alundum cast in that portion coming into 
contact with the wheel tread surface where thc false flange usu- 
ally forms. The balance of the shoe surface in contact with 
the tire is the usual iron brake shoe mixture. Additional alun- 
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dum is put in that portion of the shoe bearing on the true flange 
to prevent its wearing too long. The wear on the tire is not 
increased; it is merely adjusted to keep the tire free from false 
flanges. As soon as the false flange in contact with the abrasive 


material is reduced, the abrading action practically ceases and 
the wear on the wheel is then, it is claimed, only what it would 
be with an ordinary shoe. 

Alundum now utilized for this purpose in the Feralun shoe is 
made in electric furnaces and contains no water of crystal- 
lization; it, therefore, does not shatter when the hot iron is 


Wheel Truing Brake Shoe 


poured over it in the mold. It is also claimed that it is ex- 
celled in hardness only by the diamond and is very strong me- 
chanically, and that it overcomes the faults inherent in the min- 
erals heretofore tried and enables the production of a service 
shoe that will keep wheels true, or make them true if false 
flanges have already formed. These shoes are now in use on 
standard and narrow gage locomotives and motors of over 100 
railroad and mining companies. 


SAFETY WRENCH FOR HOPPER CARS 


An automatic safety wrench for opening the doors of hopper, 
drop bottom or side dump cars is being manufactured by the 
Hess-Steel Castings Company, Witherspoon building, Philadel- 
phia, and is shown in the illustrations. As will be seen from the 
line engraving, there are two pawls, either of which can be thrown 


Safety Wrench for the Doors of Hopper and Drop Bottom Cars 


into or out of engagement, according to whether it is desired to 
open or close the doors, by means of the reversing attachment. 
To open the door of a car the wrench is placed on the square 
end of the hopper shaft and the small handle of the reversing 
device set upward. The upper pawl is then pushed into engage- 
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ment with the ratchet, by the thumb, and at the same time the 
handle is raised to hold it so. The wrench is then lifted until 
the pressure is taken off the car dog. With the wrench held 
firmly in this position the car dog is then lifted while the wrench 
is lowered quickly. This latter operation causes the upper 
pawl to spring out automatically, allowing the door to drop. In 
case the door sticks, it can be forced open by raising the handle 


Arrangement of the Working Parts of the Safety Wrench 


engaging the lower pawl and then forcing the handle of the 
wrench down. In closing the door, the small handle of the re- 
versing device is set downward, throwing the upper pawl into 
engagement. The door is then closed by means of the ratchet. 


ASBESTOS CARLINING 


An asbestos carlining is being furnished by the Franklin 
Manufacturing Company, Franklin, Pa, for the insulation of 
steel passenger train cars. This is composed of asbestos fiber 
made up in standard size sheets, and besides being fireproof it 
is claimed that it is vermin proof and will not disintegrate and 
shake down from the sides of the car. It is light in weight and 
easily applied. One large railway now using the material is 
applying it by using a common car paint, thickly mixed, to 
which is added a small quantity of iron oxide. One coat of 
this is applied to the material and one to the steel sheet, gluing 
the carlining to the sheet firmly. It is also stated that this 
lining is an excellent non-conductor and that repeated tests 
have shown the insulation qualities to be high. 


AMERICAN LOCOMOTIVES FOR ÁUsTRALIA.— The government of 
the commonwealth of Australia has recently placed an order 
for four locomotives for the Transcontinental Railway, now 
under construction, with the Baldwin Locomotive Works. Such 
action caused serious debate in the Federal Parliament. The 
Assistant Minister of Home Affairs has therefore issued the 
following statement: Every manufacturer of engines in Aus- 
tralia was approached, to ascertain if they could be supplied in 
Australia. Without exception, the firms replied that they could 
not give speedy delivery. He then decided to invite quotations 
for quick supply from over-sea firms. The Baldwin Company 
of America, made the most satisfactory offer. The price of 
the Clyde Engineering Company for engines of this type was 
$30,148, but these American engines were costing $23,573 at 
Port Augusta, or $25,305 at Kalgoorlie; the question of price, 
however, did not enter into the case. The need for speedy de- 
livery is that for every 50 miles of track laid an engine 1s re- 
quired, and the tracklayers are putting down 11% miles a day, 
so that a locomotive is required at each end of the railway 
every 2/5 months. Inquiries were made of over-sea firms 
doing business in Australia, and the representatives of Bald- 
win's offered to ship the engines from the United States in 15 
weeks. British and Scottish firms wanted 11 or 12 months. 


The Erie Railroad has announced that beginning April 15, its 
Ohio division will operate on eastern standard time instead of 
central standard time, as at present. 


The shops of the International & Great Northern at 
Palestine, Texas, have been closed, with the exception of the 
car department, for an indefinite period. 


The coach shops of the Oregon Short Line at Ogden, Utah, 
were closed indefinitely on April 1. Seventy-five men had been 
employed at these shops. Some of the work heretofore done 
at Ogden will be transferred to the shops at Pocatello, Idaho. 


R. E. Trevithick, grandson of Richard Trevithick, the inventor 
of the first locomotive to run on rails, has been in this country 
for the past few months making a tour of inspection of American 
railroads. Mr. Trevithick has recently completed a course at 
the Crewe works of the London € Northwestern. He is the son 
of A. R. Trevithick, superintendent of the wagon department 
of the London & Northwestern at the Earlstown works, Crewe, 
Eng. 


SPECIAL TRAIN TO ATLANTIC CITY CONVENTIONS 


The “Master Car Builders Special,” via the Pennsylvania 
Lines, will leave Chicago, Union station, at 3 p. m., Monday, 
June 8, reaching Atlantic City about 2 o'clock the following 
afternoon. ‘This train will be composed of Pullman, electric 
lighted, steel cars—library, smoking, sleeping and. compartment 
observation cars, with Pennsylvania diners serving table d'hote 
dinner leaving Chicago, and a la carte breakfast and luncheon 
the following day. 

The summer tourist fare from Chicago to Atlantic City will 
be $29.50 for the round trip, good to return within 30 davs. 
Those who desire to go to New York after the convention can 
purchase summer tourist tickets from Chicago to that point for 
$30, good to return within 30 days and deposit them for stop- 
over of 10 days at Philadelphia, purchasing round trip tickets 
for $2.50, Philadelphia to Atlantic City and return. The date 
of deposit counts as one day. Those desiring to return via Bal- 
timore and Washington can do so, obtaining stop-over of 10 
days at those points, Harrisburg and Pittsburgh, not exceeding 
the final limit of the ticket, by so specifying at the time of pur- 
chasing tickets and by depositing them at stop-over points im- 
mediately on arrival, date of deposit to count as one day. 

Accommodations can now be reserved at the citv ticket office 
of the Pennsylvania Lines, 242 South Clark street, Chicago, 
and will be held until June 1, by which time they must be 
claimed, or by letter to E. K. Bixby, district passenger agent, 
Pennsylvania Company, Chicago. 


MEETINGS AND CONVENTIONS 


May Conventions—The Air Brake Association; the Railway 
Storekcepers’ Association; the International Railway Fuel Asso- 
ciation and the Master Boiler Makers’ Association hold their 
annual conventions during May. The place and date of meet- 
ing and the subjects to be considered by each of these asso- 
ciations are given in this issue. 


Air Brake Association—The twenty-first annual convention 
of the Air Brake Association will be held at the Hotel Pont- 
chartrain, Detroit, Mich., May 5-8, 1914. The subjects are as fol- 
lows: Electro- Pneumatic Signal System for Passenger Trains, by 
L. N. Armstrong; Air Hose, by T. W. Dow; Clasp Type of Foun- 
dation Brake Gear for Heavy Passenger Equipment Cars, by 
T. L. Burton; Air Gage and Conductor's Valve in Caboose Cars, 
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by Mark Purcell; Analvsis of the Factors Involved in Con- 
trolling and Stopping Passenger Trains, by Walter V. Turner; 
100 Per Cent. Efficiency of Freight Train Brakes, by Fred von 
Bergen; Recommended Practice, S. G. Down, committee chair- 
man; Topical Subjects, Mountain Grade Work, by H. H. Forney, 
and Modern Train Building, by George W. Nolan. Among the 
entertainment features of the convention will be a “Manufac- 
turers’ Exploitation Mecting.” One afternoon will be set aside 
for the members to assemble in the convention hall, where each 
exhibitor will be given from 15 to 30 minutes in which to ex- 
ploit, by discourse, charts or lantern slides, or in any manner he 
chooses, the product or device which ke desires to place before 
the assemblage. The executive committee inaugurates this con- 
vention novelty, believing that it will assist the booth exhibits, 
and also give the members an orderly account of what the ex- 
hibitors are contributing to the air brake art. 


Railway Storckeepers’ Assoctation.-—At the eleventh annual 
convention of the Railway Storekeepers’ Association, to be held 
at Washington, D. C., in the Hotel Raleigh, Monday, Tuesday 
and Wednesday, May 18, 19 and 20, 1914, the following will be 
the official program: 


MONDAY, MAY 18 


9 A. M.—Enrollment, convention hall. 

10 A. M.—Convention. called to order. Invocation by the 
bishop of Washington, the Right Reverend Alfred Harding; ad- 
dress of welcome, Oliver P. Newman, commissioner of the Dis- 
trict of Columbia; address, the president of the association; ad- 
dress, Fairfax Harrison, president, Southern Railway; report of 
the secretary-treasurer; report of the accounting committee. 

12 :00.—A djournment. 

1:15 P. M.—Auto busses will be in readiness at the hotel en- 
trance to take members of the convention to the White House, 
where they will be received promptly at 2 by the President of 
the United States. 

2:30 P. M.—Convention picture in front of the White House; 
as soon as the picture is taken busses will convey the members 
back to the hotel. 

3:00 P. M.—Convention session; subject K-1, Stores Depart- 
ment Expenses, E. L. Fries; report, Tinware Committee; re- 
port, committee on Book of Standard Rules. 

5:30 P. M.—Adjournment. 

8:00 P. M.—Convention session. Ladies attending the con- 
vention will be taken to the Congressional library; meet in con- 
vention hall. 


10 P. M.—Adjournment. 


TUESDAY, MAY 19 


9 A. M.—Convention called to order; continuetion of report 
of committee on Book of Standard Rules; subject K-3, Han- 
dling of Stationery, S. G. Pettit; report, Piece Work Com- 
mittee. 

9:30 A.M.—Auto trip to the principal buildings and statues 
in the city for the ladies of the convention. 

12:30 P. M.—Adjournment. 

2:00 P. M.— Auto busses will leave for steamer to Mt. Vernon. 

2:30 P. M.—Steamer leaves pier, foot of Seventh street. 

3:40 P. M.—Arrive Mt. Vernon. The president of the asso- 
ciation will place a wreath on the tomb of General Gcorge 
Washington. 

5:00 P. M.—Steamer leaves Mt. Vernon. 

5:15 P. M.—Arrive Marshall Hall, Md., where a genuine 
Potomac river supper will be served in the dining hall. The 
hall will accommodate 200, so it will be necessary to have two 
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tables, the first at 6 o'clock, the second at 7; dancing in the 
dancing pavilion. 

/:45 P. M.—Steamer sails for a trip on the river, arriving in 
Washington about 10:00 p. m. Auto busses will meet the steamer 
at the pier and take members of the convention to the Hotel 
Raleigh. This trip is under the auspices of the Chamber of 
Commerce of Washington. It will be necessary that members 
wear their badges, as the badges will be the sole means of 
identilication. 

WEDNESDAY MAY 20 

9 A. M.—Convention called to order; report, committee on 
Recommended Practices; report, Scrap Committee; subject K-2, 
How to Obtain the Greatest Efficiency from Employees in the 
Stores Department, E. J. Roth and W. D. Stokes; report, com- 
mittee on Standard Buildings; report. committee on Couplers and 
Parts; report, Membership Committee; subject K-4, Classifi- 
cation of Electric Railway Materials; committee on Resolutions; 
election of officers; adjournment. 


International Railway Fuel Association—The sixth annual 
meeting of this association will be held at Hotel La Salle, Chi- 
cago, Ill, May 18 to 21, 1914, The executive committee has se- 
lected a list of subjects upon which papers are being prepared 
that should be of mutual interest to representatives of coal com- 
panies and railroad companies. The subjects are as follows: 
Storage of Coal—Its Feasibility and Advantages to Producer, 
Carrier and Consumer; Sizing of Coal for Locomotive Use; A 
Uniform Method of Computing Locomotive Fuel Consumption 
for Office Statistics and Trip Performance; Honeycombing and 
Clinker Formation; Coal Space and Adjuncts of Locomotive 
Tenders; Relation of Front End Design and Air Openings of 
Grates and Ash Pans to Fuel Consumption and Sparks; Econo- 
mies in Roundhouse and Terminal Fuel Consumption; Pre-heat- 
ing of Feed Water for Locomotive Boilers. 


Master Boiler Makers’ Association.—The eighth annual con- 
vention of the Master Boiler Makers’ Association will be held 
at the Hotel Walton, Philadelphia, Pa., May 25, 26, 27 and 28. 
Committee reports will be presented cn the following subjects: 
Advantage or Disadvantage of Oxy-acetylene and Electric 
Processes for Boiler Maintenance and Repairs, F. A. Griffin, 
chairman; What Benefit Has Been Derived from Treating Feed 
Water for Locomotive Boilers Chemically ?, T. F. Powers, chair- 
man; What Can the Association Do to Get a Uniform Rule 
Regarding the Load Allowed on Staybolts and Boiler Braces?, 
C. P. Patrick, chairman; Advantages or Disadvantages of Flex- 
ible Staybolts to Be Used in Crown Sheets to Take the Place 
of Sling Stays, C. E. Steward, chairman; Advantage or Dis- 
advantage of Combustion Chambers in Large Mallet or Pacific 
Type Engines, Other Than a Shorter Flue, A. N. Lucas, chair- 
man; What Shape and Size of Head of Radial Staybolt in 
Crown Sheet of Oil Burning Engines Gives the Most Efficient 
Service?, C. L. Hempel, chairman; Does the Method of Flue 
Cleaning or Rattling Have Any Effect on the Further Scaling 
Up of Flues?, B. F. Sarver, chairman; Combustion and Fuel 
Economy, C. F. Petsinger, chairman; Proper Inspection of a 
Boiler While in Service, C. E. Fourness, chairman; Law, W. H. 
Laughridge, chairman. The first day of the convention will be 
taken up by addresses and the general business of the association. 
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The committee reports will be taken up the second day, and on 
the third day the members will visit the plants of the Parkesburg 
Iron & Steel Company and the Lukens Iron & Steel Companv. 
Two addresses will be made and the unfinished business taken 
up on the last day, when the annual dinner will also be held. 


Niagara Frontier Car Mews Association—The Niagara 
Frontier Car Men's Association was organized at Buffalo, N. Y., 
March 26, 1914. The objects of the association are to bring 
together those interested in car department matters for the 
purpose of exchanging ideas and discussing questions of interest, 
with the object of facilitating the movement of cars and educat- 
ing the car man to a keener knowledge of economy in main- 
tenance of equipment. Meetings will be held once a month at 
Buffalo, N. Y., at which time papers of interest and benefit to 
the members will be presented. The first meeting will be held 
May 18 at Conley's Hall, 646-662 Main street, Buffalo, when 
G. J. Charlton, general foreman car department Delaware, 
Lackawanna & Western, will present a paper on the "Proper 
Method of Packing and Lubricating Journals." The officers of 
the association are as follows: President, W. H. Sitterly, gen- 
eral car inspector Pennsylvania Railroad; first vice-president, 
W. B. Shone. special inspector New York Central & Hudson 
River; second vice-president, John McCormick, foreman Lehigh 
Valley; treasurer, G. J. Charlton, general foreman car depart- 
ment Delaware, Lackawanna & Western; secretary, E. Franken- 
berger, Pennsylvania Railroad, 623 Brisbane building, Buffalo, 
N. Y. 


The following list gives names of secretaries, dates of next or regular 
meetings, and places of meeting of mechanical assoctations. 
AiR Brake AssociaTion.—F. M. Nellis, 53 State St., Boston, Mass. Con- 
vention, May 5.8, 1914, Detroit, Mich. 


AMERICAN RAILWAY Master MECHANICS' Assoc.—]. W. Taylor, Karpen 
building, Chicago. Convention, June 15-17, 1914, Atlantic City, N. J. 


AMERICAN Railway Too, FoREMEN'S AssocIaTION.—A. R. Davis, Central of 
Georgia, Macon, Ga. Convention, July 20-22, 1914, Hotel Sherman, 
licago. 


AMERICAN SOCIETY FOR TESTING MATERIALS.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. Convention, June 30-July 4, 
Hotel Traymore, Atlantic City, N. J. 

AMERICAN SOCIETY OF MECHANICAL EwociNEERSs.— Calvin W. Rice, 29 W. 
Thirty-ninth St, New York. Convention, June 16-19, St. Paul- 
Minneapolis, Minn. 


Car FoREMEN's ASSOCIATION OF CHICAGO.—Aaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, except July and August, Lyt- 
ton building, Chicago. ` 

CHIEF INTERCHANGE Car INSPECTORS’ AND Car FOREMEN'S ASSOCIATION.— 

Skidmore, 946 Richmond street, Cincinnati, Ohio. Convention, 
August 25-27, 1914, Cincinnati, Ohio. 


INTERNATIONAL RAILWAY FueL Assocration.—C, G. Hall, 922 McCormick 
building, Chicago. Convention, May 18-22, 1914, Chicago. 

INTERNATIONAL RAILWAY GENERAL ForeMEn’s Assoctation.—William Hal, 
829 W. Broadway, Winona, Minn. Convention, July 14-17, 1914, 
Hotel Sherman, Chicago. 


INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION.—A, L. Wood- 
worth, Lima, Ohio. Convention, August 18-20, 1914, Milwaukee, Wis. 

Master Borrer Makers’ AssociaTION.—Harry D. Vought, 95 Liberty St., 
New York. Convention, May 25-28, 1914, Hotel Walton, Philadel- 
phia, Pa. 

Master Car BUILDERS” Association.—J. W. Taylor, Karpen building, Chi- 
cago. Convention, June 10-12, 1914, Atlantic City, N. J. 

Master Car AND LocoMOTIVE Painters’ Assoc. oF U. S. AND Canapa.— 
A. P. Dane, B. & M., Reading, Mass. Convention, September 8-11, 
1914, Nashville, Tenn. 

NIAGARA FRONTIER Car Men's Assoctation.—E. Frankenberger, 623 Bris- 
bane building, Buffalo, N. Y. Meetings monthly; next meeting, 
May 18, 1914, 646 Main St., Buffalo. 

RAILWAY SrogEKEEPERS' AssociaTion.—-J. P. Murphy, Box C, Collinwood, 
De Convention, May 18-20, 1914, Hotel Raleigh, Washington, 


TRAVELING ENGINEERS Assoctation.—W. O. Thompson, N. Y. C. & H. R, 
East Buffalo, N. Y. Convention, August, 1914, Chicago, Ill. 


RAILROAD CLUB MEETINGS 
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Next š 
Club Meeting. Title of Paper Author Secretary Address 

Canadian .......' May 12 Annual Meeting, Election of Officers..... .................... Jas. Powell ..... Room 13, Windsor Hotel, Montreal. 
Central ..... ....| May 8 Forestry and Forest Fire Fighting........ W. G. Howard and | 

| W. F. Goltra...... H. D. Vought... 95 Liberty St., New York. 
New England.... May 12 Steam Turbines ....... ductu PP a ale Elmer Smith ....... Wm. Cade, Jr... 683 Atlantic Ave., Boston, Mass. 
New York...... . May 15 ;, Bureau Inspection by Railroads........... Wm. F. Zimmerman. H. D. Vought...,95 Liberty St, New York. 
Pittsburgh ......' May 22 ‘Ill Effects of Boiler Feed Waters......... ^ A. Converce..... . B. Anderson.. 207 Penn. Station, Pittsburgh, Pa. 
Richmond ...... Lost quae CE M ARTIUM F. O. Robinson.. C. & O. Ry., Richmond, Va. 
St. Louis ....... May 8 The Railroads and the People............ Pat Nelson ......... B. W. Frauenthal Union Station, St. Louis, Mo. 


Western ........ Annual Meeting 


PEE Queda EE Y A. T. Merrill... 
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218 Grant Blde., Atlanta, Ga. 


Jos. W. Taylor... 1112 Karpen Bldg., Chicago, Ill. 
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May, 1914 RAILWAY 


PERSONALS 


It is our desire to make these columns cover as completely as 
possible ail the changes that take place tn the mechanical de- 
partments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in helping 
to bring this about. 


a 
GENERAL 
Wupp D. ARTER has been appointed supervisor of appren- 
tices of the New York Central & Hudson River, with head- 
quarters at New York, succeeding Henry Gardner, resigned. 


E. G. CRoMWELL has been appointed motive power inspector 
of the Baltimore & Ohio, with headquarters at Baltimore, Md. 


C. A. GiLL has been appointed assistant district superintendent 
of motive power of the Baltimore & Ohio, at Baltimore, Md., 
succeeding J. W. G. Brewer, resigned. 


W. H. Marone has been appointed assistant superintendent 
of locomotive performance of the St. Louis & San Francisco, 
with headquarters at Springheld, Mo. 


D. J. MULLEN, assistant to the superintendent of motive 
power of the Cleveland, Cincinnati, Chicago & St. Louis, has 
been appointed superintendent of motive power, with head- 
quarters at Indianapolis, Ind., succeeding S. K. Dickerson, re- 
signed. 


F. K. Mcrurruy has been appointed assistant to the super- 
intendent of motive power of the Cleveland, Cincinnati, Chicago 
& St. Louis, with headquarters at Indianapolis, Ind., succeeding 
D. J. Mullen, promoted. 


W. E. RickETSON, who has been appointed mechanical engi- 
neer of the Cleveland, Cincinnati, Chicago & St. Louis, with 
headquarters at Beech Grove, Ind., as announced in the April 
issue, was graduated from Cornell University in 1907, with the 
degree of M. E. He began railway work in 1903 with the Dela- 
ware & Hudson Company, for which company he worked dur- 
ing his summer vacations while attending college. From 1907 
to 1910 he was special apprentice with the Lake Shore & Mich- 
igan Southern, and the following two years successively was 
roundhouse foreman of the Lake Erie, Alliance & Wheeling at 
Alliance, Ohio, and the Lake Shore & Michigan Southern at 
Ashtabula. He was then general foreman of the latter road at 
Youngstown, Ohio, until September, 1913, when he was ap- 
pointed assistant mechanical engineer of the Cleveland, Cin- 
cinnati, Chicago & St. Louis, which position he held at the 
time of his promotion to mechanical engineer. 


P. O. Woop has been appointed superintendent of locomotive 
performance of the St. Louis & San Francisco, with head- 
quarters at Springfield, Mo., succeeding Robt. Collett, resigned. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


Mark Barr has been appointed master mechanic of the Colo- 
rado, Kansas & Oklahoma, with headquarters at Scott City, Kan. 


CHarLes F. BARNHILL, whose appointment as division master 
mechanic of the Gulf, Colorado & Santa Fe, with headquarters 
at Silsbee, Tex., was announced in the April issue, was born De- 
cember 26, 1872, at McArthur, Ohio. He was educated in the 
common schools, and began railway work in October, 1886, 
with the Ohio Southern, as a machinist apprentice at Spring- 
field, Ohio. After completing his apprenticeship in. November, 
189], he was employed as machinist at the Lagonda shop at 
Springfield for seven months, when he went to the Chesapeake 
& Ohio as machinist at Clifton Forge, Va. From February, 
1893, to November, 1898, he was successively machine fore- 
man, erecting foreman and general foreman at Clifton Forge, 
and the following two years was erecting foreman at Hunting- 
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ton, W. Va. In November, 1900, he went to the Columbus, 
Shawnee & Hocking as machinist at Columbus, Ohio, and from 
July, 1901, to December, 1902, was machine and erecting fore- 
man at that place. Mr. Barnhill then became connected with 
the Gulf, Colorado & Santa Fe as erecting foreman at Cleburne, 
Tex. In May, 1904, he was made roundhouse foreman at that 
point, and in March, 1907, was promoted to division foreman 
at Gainesville, Tex., which position he held at the time of his 
appointment as master mechanic of the Beaumont division on 
March 1, as above noted. 


H. BoorH has been appointed road foreman of engines of the 


Delaware & Hudson Company, with headquarters at Carbon- 
dale, Pa. 


J. Coots has been appointed supervisor of locomotive oper- 
ation of the Erie Railroad, with headquarters at Jersey City, 
N. J. 


J. CUNNEEN has been appointed supervisor of locomotive oper- 
ation of the Erie Railroad, with headquarters at Jersey City, 
N. J. 


J. W. HIGHLEYMAN has been appointed assistant master me- 
chanic of the Union Pacific, with headquarters at Cheyenne, 
Wyo. 

M. S. Montcomery has been appointed road foreman of en- 


gines of the Northern Pacific, with headquarters at Duluth, 
Minn. 


James Roperts has been appointed master mechanic of the 
Union Pacific, with headquarters at Kansas City, Mo. 


W. Sinnott has been appointed master mechanic of the Bal- 
timore & Ohio, with headquarters at East Side, Philadelphia, 
Pa. 


M. K. Tate has been appointed master mechanic of the Cleve- 
land, Cincinnati, Chicago & St. Louis at Beech Grove, Ind. 


CAR DEPARTMENT 


P. W. HeLwIG, general car foreman of the Minneapolis & St. 
Louis, at Minneapolis, Minn., has been appointed master car 
builder of the Chicago & Alton, with headquarters at Blooming- 
ton, Ill, succeeding T. M. Ramsdell, resigned. 


B. F. Le has been appointed general foreman of the car 
department of the St. Louis, Brownsville & Mexico, with head- 
quarters at Kingsville, Tex., succeeding W. L. Jones, resigned. 


H. Mack has been appointed general foreman, car depart- 
ment of the Atchison, Topeka & Santa Fe, at Bakersfield, Cal. 


J. O'NEAL has been appointed mastcr car builder of the New 
Orleans, Mobile & Chicago, with headquarters at Mobile, Ala. 


L. C. On» has been appointed assistant master car builder of 
the Canadian Pacific, Eastern lines, with office at Montreal, 
Que., succeeding P. A. Crysler, assigned to other duties. 


A. H. SWEETMAN has been appointed car foreman of the 
Canadian Northern, at North Battleford, Sask. 


SHOP AND ENGINE HOUSE 


F. CLARKE has been appointed locomotive foreman of the 
Canadian Northern at Calgary, Alta. 


CHARLES E. Copp has been appointed foreman of the paint 
shop of the Billerica, Mass., shops of the Boston & Maine. 


B. D. DEHN has been appointed general foreman of the Bos- 
ton & Maine at Boston, Mass. 


E. E. Evans has been appointed general foreman of shops of 
the Erie Railroad at Cleveland, Ohio, succeeding J. J. Good, re- 
signed. 


J. Fire has been appointed locomotive foreman of the Great 
Northern at Casselton, N. D. 
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CHARLES FITZGERALD has been appointed roundhouse foreman 
of the Erie Railroad at Cleveland Ohio, succeeding E. E. Evans. 


Henry GARDNER, supervisor of apprentices of the New 
York Central & Hudson River, has been appointed assistant 
superintendent of shops of the Baltimore & Ohio at Mt. Clare, 
Baltimore, Md. Mr. Gardner was born at Salem, Mass, in 
1872, and educated in the grammar and high schools and at 
Massachusetts Institute of Technology in Boston, receiving the 
degree of mechanical engineer. From 1896 to 1869 he was 
superintendent of apprentices of the Boston & Maine at 
Boston, and from 1899 to 1904 he was with the same road at 
Concord, N. H., as shop draítsman, shop inspector and assist- 
ant master mechanic. He was then for one year erecting fore- 
man of the American Locomotive Company at the Pittsburgh 
Works, and one year with the H. K. Porter Company, Pitts- 
burgh. From 1906 to 1908 he was chief draftsman and ap- 
prentice instructor of the Pittsburgh & Jake Erie, and from 
1508 to 1912 he was assistant supervisor of apprentices of the 
New York Central Lines at New York. In 1912 he was ap- 
pointed supervisor of apprentices of the New York Central & 
Hudson River, the position he leaves to go with the Baltimore 
& Ohio as assistant superintendent of shops. 


E. C. Hanse has been appointed general foreman of the At- 
lanta, Birmingham & Atlantic at Talladega, Ala. 


M. E. Martz has been appointed general foreman of the loco- 
motive department of the Baltimore & Ohio at Somerset, Pa. 


Emit Marx has been appointed general foreman of the Chi- 


. cago & North Western at Winona, Minn. 


C. L. Mecatis has been appointed general foreman of the 
Atlanta, Birmingham & Atlantic at Fitzgerald, Ga. 


J. K. MILHOLLAND has been appointed general foreman of the 


locomotive department of the Baltimore & Ohio at Grafton, 
W. Va. 


FRANK Revana has been appointed erecting shop foreman of 
the Erie Railroad at Cleveland, Ohio, succeeding T. V. Peterson. 


C. W. RuixEHARD has been appointed general foreman of 
the Atlanta, Birmingham & Atlantic at Brunswick, Ga. 


C. W. RoBerTSON has been appointed general foreman of loco- 
motive repairs of the Chicago, Burlington & Quincy at Aurora, 
Ill. 


C. E. Test has been appointed general foreman of the Chi- 
cago Great Western at Council Bluffs, Iowa. 


H. Tuompson has been appointed locomotive foreman of the 
Canadian Northern Ontario at Parry Sound, Ont., succeeding 


J. Quinn. 


F. S. Torsack has been appointed general foreman of the 
locomotive department at the Mount Clare shops of the Balti- 
more & Ohio at Baltimore, Md. 


C. B. Van BLARCUM has been appointed general foreman of 
the locomotive department of the Baltimore € Ohio at Colum- 


bus, Ohio. 
PURCHASING AND STOREKEEPING 


D. L. Donatpson has been appointed storekeeper of the Bal- 
timore & Ohio at Parkersburg, W. Va., succeeding J. D. Burke, 
resigned. 


G. W. HAvYpEN has been appointed assistant to the chief pur- 
chasing agent of the St. Louis & San Francisco, with head- 
quarters at St. Louis, Mo. 


W. P. Hickey has been appointed division storekeeper of the 
New York Central at Oswego, N. Y., succeeding J. F. Wallace. 


H. P. McQuirkiN has been appointed district storekeeper of 
the Baltimore & Ohio at Cincinnati, Ohio. 
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F. A. MunPHyY has been appointed district storekeeper of the 
Baltimore & Ohio at Wheeling, W. Va. 


E. J. RorH, assistant general storekeeper of the Chicago, Bur- 
lington & Quincy at Chicago, has been appointed supply agent 
of the Chicago, Indianapolis € Louisville, with headquarters 
at Lafayette, Ind. 


E. W. TuonNrEv has been appointed district storekeeper of 
the Baltimore & Ohio at Glenwood, Pa. 


L. H. TurwiLER, traveling storekeeper of the Baltimore € 
Ohio system, with office at Daltimore, Md., has been appointed 
district storekeeper, with hcadquarters at Mount Clare shops, 
Baltimore, Md. 


OBITUARY 


WILLIAM Apps, formerly master car builder of the Algoma 
Central & Hudson Bay, died at his home in Toronto, Ont, 
March 21, aged 67 years. Mr. Apps was also master car builder 
of the Canadian Pacific from 1895 to 1602. 


WirLLIAM O'HrRIN, assistant to the general manager of the 
Missouri, Kansas & Texas System, with headquarters at Dallas, 
Tex. died at the Mercy hospital, Chicago, March 31, aged 69 
vears. He had been connected with the Missouri, Kansas & 
Texas for 40 years, beginning as a locomotive fireman. He was 
later locomotive engineer, and subsequently became master 
mechanic. He was promoted to superintendent of machinery and 
equipment in 1897, which position he held until January 1, 1913, 
when he was made assistant to the general manager. 


Joun R. SKINNER, superintendent of stores of the Delaware 
& Hudson Company at Onconta, N. Y., died suddenly on April 
6 at his home in that city. 


Cyrus WARMAN, for some time past a press agent or pub- 
licity adviser of the Grand Trunk at Montreal, died at Chicago 
April 7 at the age of 68. Mr. Warman was born in Illinois 
and began railroad work on the Denver & Rio Grande in 
1880, working first as a wiper, and later as locomotive fire- 
man and then engineman. At the age of 33, he began to do 
a little newspaper work in Colorado, and from a small be- 
ginning he soon became a popular poet and story writer; and 
as "Cy Warman" he is widely known in the literary world. 
He was one of the first, if not the very first, of American 
railroad men to make a success as a writer of stories of rail- 
road life. He was the first writer who combined the taste 
requisite to make a pleasing story with the knowledge of 
railroad work and the candor as an observer necessary to 
make his delineations true to life. 


NEW SHOPS 


CINCINNATI, NEW ORLEANS & Texas Paciric.— This road is 
building with its own forces a passenger coach repair and paint 
shop at Chattanooga, Tenn. The building will be 300 ft. long, 
and will be provided with four tracks to hold three cars each. 


PENNSYLVANIA LiNEs.—Plans have been completed for new 
shop buildings to be located at Indiana Harbor, Ind. 


— 


WIRELESS LiGHTHOUSES.—Wireless lighthouses are being es- 
tablished by the French government along the north coast, the 
first two being situated on islands near the approach to the 
port of Brest. Two more are planned for the port of Havre. 
The lighthouses will operate by a system almost exactly like 
that of ordinary lighthouses, except that, instead of waves of 
light, wireless waves will give the information to approaching 
ships. The great advantages of such lighthouses is that fog 
will not hinder their efficiency.—The Engineer. 
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SUPPLY TRADE NOTES 


The Union Fibre Company, Winona, Minn., has moved its 
Chicago office from room 1613 Great Northern building to the 
Railway Exchange building. 


R. C. Cole has joined the staff of the pneumatic tool depart- 
ment of the Ingersoll-Rand Company, New York, and has been 
stationed at the Chicago ofhce. 


The Transportation Utilities Company, New York, has ac- 
quired the entire business of the General Railway Supply 
Company, Chicago, effective April 15, 1914. 


The engineering and contracting firm of MacArthur 
Brothers Company, New York, has moved its Chicago office 
to 1892 Continental and Commercial Bank Building. 


The general offices of the Orenstein-Arthur Koppel Com- 
pany have been moved from Pittsburgh to Koppel, Pa., in 
order that they may be in closer touch with the plant. 


Muir B. Snow has been elected president and general man- 
ager of the Detroit Twist Drill Company, Detroit, Mich., 
to fill the position formerly occupied by his brother, Neil W. 
Snow, deceased. 


Robert Collett, formerly superintendent of locomotive per- 
formance of the St. Louis & San Francisco, has been appointed 
assistant manager of the railway lubricating department of The 
Pearce Oil Corporation at St. Louis, Mo. 


Walter A. Johnson, formerly of Atlanta, Ga., has been ap- 
pointed pneumatic tool manager at the Pittsburgh branch of 
the Ingersoll-Rand Company, New York. C. F. Overly, 
formerly of Pittsburgh, has been appointed pneumatic tool 
manager at the Cleveland office. 


The general offices of the United States Light & Heating Com- 
pany will be moved on May 20 from 30 Church street, New 
York, to tbe company’s plant at Niagara Falls, N. Y. This 
transfer will bring together in one place the administrative, 
sales, engineering and production departments. 


The Titan Storage Battery Company, Newark, N. J., has 
been established to take over the business of the Baltimore 
Storage Battery Company, Baltimore, Md. The new com- 
pany will continue under the same ownership and manage- 
ment as its predecessor. There will be no change in the 
policy of the latter beyond that of expansion of operations. 


The Standard Steel Castings Company, Cleveland, Ohio, 
bas placed in operation a new shop, 80 ft. by 253 ft., and has 
installed an additional two-ton convertor, thus increasing the 
capacity of the plant to 25 tons of castings per day. Thomas 
B. Lavey, who for the past seven years has been superin- 
tendent of the Isaac G. Johnson plant at Spuyten Duyvil, 
N. Y., has been made superintendent. 


Walter Bentley has recently been appointed western repre- 
sentative of the Curtain Supply Company, Chicago. He is a son 
ot H. T. Bentley, superintendent of motive power of the Chicago 
& North Western, and has had a thorough railway training. 
Beginning in the stores department, he worked his way through 
various branches of railway work, having served in different 
departments of the shops and in the roadmaster's, general super- 
intendent's and purchasing agent's offices. The last two years 
he has represented the Baldwin Locomotive Works and the 
Standard Steel Works Company. 


Frank N. Grigg, whose appointment as sales agent of the 
Transportation Utilities Company, New York, for the south- 
eastern and southern district of that company, was announced in 
the April issue, was born in Richmond, Va., August 9, 1876. He 
entered the employ of the Chesapeake & Ohio in 1892, and spent 
ten years in the motive power and stores department of that 
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road. In January, 1903, he became eastern representative of the 
Adams & Westlake Company, Chicago, and for the past year up 
to the time of his new appointment he has been district manager 
of the Standard Heat & Ventilation Company, New York, with 
office at Washington. Mr. Grigg has his office at room 1201, 
Virginia Railway & Power building, Richmond. He is also sales 
agent for the Rostand Manufacturing Company, Milford, Conn. 


The announcement is made that the United States Steel Corpo- 
ration and its subsidiary companies propose to have a compre- 
hensive exhibit of their operations at the Panama-Pacific Exposi- 
tion in San Francisco in 1915. It will begin with the ore fields, 
and carry on an educative picture of the operations in ore min- 
ing, rail and water transportation, dock operations, coal, coke 
and pig iron production, steel manufacturing in its various lines, 
and will also present the processes of manufacturing of many 
of its subsidiary companies’ products, including National pipe; 
also how it utilizes its by-products and the display of many uses 
in which its general products are employed, typifying the ad- 
vancement in the uses of this country's resources. [n addition 
to the material exhibits before mentioned, the corporation in- 
tends to exhibit in a comprehensive manner, by moving pictures, 
its operations throughout all departments showing the ramifica- 
tions of the processes of the corporation's operations. It is pro- 
posed as wcll to set forth to the world the work which the 
United States Steel Corporation has done towards the social 
welfare of its employees and those depending upon them. Also 
it will exhibit many forms of safety devices that have been con- 
ceived by the corporation officials and its employees. In this 
social welfare department will also be shown the methods em- 
ployed in the aid and care of the injured. 


Frank H. Clark, formerly sales manager of the railroad de- 
partment of the Watson-Stillman Company, New York, has 
recently bought the Chambers throttle valve business of that 
| company and  estab- 
lished the Chambers 
Throttle Valve Com- 
pany with himself as 
president. Mr. Clark 
was born in New York 
on March 8, 1872. He 
obtained his start in 
the railway supply 
business in 1890 when 
he entered the employ 
of the Standard Coup- 
ler Company, of which 
his father was presi- 
dent. In 1893 he went 
south to Atlanta, Ga., 
to engage in a general 
railway and mill supply 
business, and in 1897 in 
connection therewith 
opened a machine shop 
and foundry to which 
he later added a boiler 
repair shop. Three years later he sold his business and re- 
turned to New York to enter the sales department of the 
Townsend & Downey Ship Building Company. When this 
company went out of business in 1903 he became vice-presi- 
dent and treasurer of T. N. Motley & Company, Inc., dealing 
in railway supplies at New York. He remained with this 
company about five years and then left to enter the railroad 
sales department of the Watson-Stillman Company. About 
three years ago he brought to that company the throttle 
valve invented by John Chambers, of the Atlantic Coast Line, 
and has since devoted a very large portion of his time to 
the development and introduction of that appliance. The 
office of the new company is at 30 Church street, New York. 
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CATALOGS 


Power HamMMeERS.—Beaudry € Company, Inc., 141 Milk street, 
Boston, Mass., have recently issued a four page leaflet descriptive 
of the Beaudry Peerless power hammers. These hammers are 
either belt or motor driven and are made in seven sizes. 


LocoMoTIVE CRANES.—Bulletin No. 30 from the McMyler 
Interstate Company, Cleveland, Ohio, is descriptive of that com- 
pany’s type J standard gage locomotive crane. Illustrations are 
included showing the cranes in use in various capacities. 


DRILLING Stanps.—Bulletin E-31 of March 1, 1914, issued by 
the Chicago Pneumatic Tool Company, Fisher building, Chicago, 
is devoted to the Duntley electric sensitive drilling stands. In- 
formation is also given concerning electric drills to fit these 
stands. 


METAL MOULDINGS AND SHAPES.—This is the subject of a 
catalog just issued by the Dahlstrom Metallic Door Company, 
Jamestown, N. Y., manufacturers of cold drawn metal mould- 
ings. The catalog is very complete and shows a large variety of 
shapes for metal moulding. 


Yost Drart Gear.—Pamphlet No. 18, issued by the Hart- 
Otis Car Company, Ltd, Montreal, Que., describes the Yost 
draft gear. This is a lever friction draft gear of high capacity 
and has been in experimental service for several years. It is 
now in use on a large number of cars in severe service. 


PUNCHES AND SHrans.—Catalog 12 from The Ironton Punch 
& Shear Company, Ironton, Ohio, illustrates and describes the 
various machines made by that company, including vertical 
punches and shears, horizontal punches, universal shears, straight- 
ening rolls, bending rolls, multiple punches, gate shears, steam 
hammers and other tools. 


Batt BEARINGS IN AXLE GENERATORS.— Bulletin No. 12 of the 
S. K. F. Ball Bearing Company, 50 Church street. New York, 
is a 15 page booklet dealing with the use of ball bearings in the 
axle generators of railway electric lighting equipment. The 
booklet is well illustrated and contains on the last page, a list of 
the railways using this type of bearing in axle generators. 


STEEL BoiLER Tuses.—The National Tube Company, Pitts- 
burgh, Pa., has issued a circular entitled About Steel Boiler 
Tubes, which is based on the report of the International Boiler- 
makers’ Association committee on the subject of steel versus 
iron tubes. The economy clatmed for the National steel tube 
is presented in this circular in the form of a problem in 
arithmetic. 


Foster LOCOMOTIVE SUPERHEATER.—The Power Specialty 
Company, 111 Broadway, New York, is issuing a catalog de- 
voted to the Foster locomotive superheater. The first instal- 
lation of this superheater was made on the Pennsylvania Rail- 
road over two years ago. The catalog includes drawings show- 
ing the application of the superheater as well as drawings of a 
number of detail parts. 


SarETY FIRST IN EMERY WHEEL Work.—The American 
Emery Wheel Works, Providence, R. I., has recently issued a 
chart on how to prevent grinding wheel accidents. This chart 
is so arranged that it may conveniently be hung on a wall. A 
red disc with the words "Safety First" in white appears in the 
center. Copies of the chart will be furnished to users of 
grinding wheels on application. 


FLEXIBLE Joints.—The Moran Flexible Steam Joint Company. 
Inc., Louisville, Ky., has issued a catalog showing the various 
types of flexible connectors for pipe which are manufactured by 
that company. [Illustrations are included showing these joints 
in use on steam lines in engine houses, as well as in the flexible 
connections between locomotives and tenders. Patents have been 
granted on an application to locomotive steam pipes. 
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The Piror Terse ano Fan TresrIiNG.— This is the subject of 
bulletin No. 35, Series 1, of January, 1914, issued by the Amer- 
ican Blower Company, Detroit, Mich. The bulletin contains 32 
pages and is issued solely in the interest of standardizing pro- 
cedure so that fan ratings can be specified in a manner under- 
stood by all who have to deal with them. The American Blower 
Company does not manufacture nor sell the instruments de- 
scribed in the pamphlet. 


STEEL Pipe.—In some way the Bulletin No. 11B. issued by the 
National Tube Company, Pittsburgh, Pa., and commented on in 
this column last month, was headed "Iron Pipe.” There was no 
excuse for this error, as any one who is at all familiar with the 
products manufactured by the National Tube Company must 
realize that it has to do only with steel products. In this con- 
nection that company has just issued a folder under the title 
of “Thought It Was Steel—But It Wasn't," which indicates 
clearly the nature of its product. 


GERMAN Locomotives.—The February, 1914. number of the 
Hanomag Journal gives a description of the 7000th locomotive 
turned out by the Hannoversche Maschinenbau-Actien-Gesell- 
schaft, Hanover, Germany. This locomotive was completed 
January 30, 1914, and is a ten-wheel freight engine, with super- 
heater, for the Prussian State Railways. The Journal also in- 
cludes illustrations of the first locomotive turned out at these 
works and a historical sketch dealing with the mort important 
locomotives from the first to the 7000th. 


SILENT CH.iN Drive.—Book No. 125 issued by the Link-Belt 
Company, Chicago, contains a great deal of valuable information 
concerning the application of that company's link-belt silent 
chain to various kinds of machinery. The book contains 112 
pages, and is handsomely gotten up and well illustrated. Among 
other data it includes a number of tables giving the horsepower 
transmitted by link-belt chains of various pitches and widths at 
different speeds. It is possible with this book to select the size 
of chain and wheel most suitable for any work under con- 
sideration. 


Forces, Blowers, EXHAusT Fans, Erc.—General catalog No. 
179 has been issued by the Buffalo Forge Company, Buffalo, 
N. Y. It is 5 in. by 7% in. in size, and contains 304 pages. 
Among the various lines of equipment and tools which are illus- 
trated and described in more or less detail are forges; blowers: 
exhaust fans; disk fans; drills; punches; shears; bending ma- 
chines; tire setters; combination woodworking machines; steam 
engines and turbines; fan system apparatus for heating, ven- 
tilating, drying and mechanical draft; air washers; humidifiers 
and dehumidifiers. 


AXLE LiGHT.—Bulletin No. 11 from the Consolidated Railway 
Electric Lighting & Equipment Co., Hanover Bank building, New 
York, tells of the development of the Consolidated axle light 
equipment, and in an attractive manner describes fully the 
various details of the apparatus and the principal advantages 
which are claimed for it. While no radical changes have been 
made in the equipment, a number of important improvements 
have been made in the details. The dynamo has cast handhold 
covers instead of sheet iron covers, the pole changer has been 
strengthened and Timken roller bearings have been added. 


STREET LocoMoTivE STOKER.—Catalog 14, from the Locomotive 
Stoker Company, Schenectady, N. Y., discusses briefly the ad- 
vantages of the Street locomotive stoker, and presents general 
views and important dimensions of a number of locomotives 
equipped with such stokers on the Baltimore & Ohio, Norfolk 
& Western, Chesapeake & Ohio, Hocking Valley, Virginian, New 
York Central Lines, Chicago, Burlington & Quincy, and the Buf- 
falo, Rochester & Pittsburgh. Then follow comments on the 
effect of the mechanical stoker on tonnage, steam pressure, ca- 
pacity, speed, train movements, cleaning fires, safety, reliability, 
labor and the fireman. 
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A large number of contributions were re- 


The Draft : a a 
ceived in the draft gear competition which 
Gear closed on May 15. Because of the num- 
Competition ber it has been impossible for the judges 


to thoroughly examine them and come to any decision as to the 
prize winner in time for publication in this issue. It is ex- 
pected that all of the papers will be examined within the next 


two or three weeks and that the prize article will be published 


in our July number. We wish to take this opportunity of thank- 
ing those of our friends who co-operated with us so heartily 
and effectively in helping to make the competition a success. 


Remember the competition on engine house 
work which was announced in the May 
issue. A prize of $50 is offered for the 
Engine House Work best article on this subject received before 
July 15, 1914. The judges will base their decision on the practical 
utility of the suggestions made or the practices which are de- 
scribed, and space rates will be paid for articles which are ac- 
cepted for publication but do not win the prize. There is no 
restriction placed on the subject chosen, but it must be along the 
lines of the handling of running repairs to locomotives in round- 
houses. A number of suggestions were made in the original an- 
nouncement, and among these was the subject of the organization 
of forces. The perfecting of an efficient organization in an en- 
gine house is a difficult matter, and any light that can be thrown 
on a means of accomplishing this will be greatly appreciated by 
many engine house foremen and others. There are foremen in 
this country handling large engine houses successfully who 
should be able to write a very interesting and instructive article 
on the organization of an engine house staff. 


Competition 
on 


The principal topic of discussion during the 


Ash Pan I Í 
A first day of the Fuel Convention was ash 
i pan air openings. The first principle of 
Openings 


fuel economy is to consumc every par- 
ticle of fuel as thoroughly as possible. To do this oxygen must 
be present, and enough of it to combine with the gases emitted 
from the fuel. In other words, air must be present in the fire- 
box and in the fuel bed. Professor Parr pointed out in his 
chemical treatise on clinkering and honey-combing, that an in- 
sufficient air supply materially aided the formation of clinkers, 
and that on account of this the ash was not carried to its 
infusible state. The discussion that followed substantiated his 
claims and many instances were mentioned whereby honey- 
combing was eliminated by increasing the ash pan air openings. 

Mr. Hatch in his paper on ash pan air openings, showed the ad- 
vantages to be gained by having these openings large enough, 
giving instances where they had been found materially deficient. 
This subject is worthy the serious consideration of all me- 
chanical officers and any improvements made will show returns 
in increased fuel efficiency. 


An interesting discussion at the convention 


Economy 
"m of the Railway Storekeepers' Association, 
Dee held in Washington, D. C., May 18-20, cen- 

ools 


tered on the question of receiving salvage 
when issuing tools. On many roads the practice is consistently 
followed out of insisting on a broken hammer or oil can being 
received when a new one is issued unless there are very good 
reasons for issuing the new tool without any return. In such 
cases an order signed by some one in authority must be pre- 
sented before the new material is issued. It is difficult to under- 
stand why some practice of this nature is not more generally 
carried out. If it were, it is quite safe to say that the number 
of shovels and oil cans that are stowed away on most loco- 
motives for emergencies would be considerably reduced. A case 


in point is that of a locomotive which had six scoop shovels in 


good condition hidden away in various places. If the fireman 
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of this engine had been compelled to turn in a broken or dam- 
aged shovel every time he got a new one it is improbable that 
this condition would have existed. There are a great many 
men who seem to have a mania for collecting as many tools 
of one kind as they can possibly lay their hands on, and another 
means of preventing such accumulation is that of checking up 
the equipment on locomotives periodically. Such a checking 
should not be made merely with the idea of removing all excess 
tools but also to see that each locomotive has a proper equip- 
ment of tools. There are plenty of locomotives that have no 
tools of one kind, while others have several of the same kind, 
and if a proper distribution were made it would not only place 
all of the enginemen in better position in case of trouble while 
on the road, but by distributing the tools where they are needed, 
would avoid the necessity of tools being drawn from the store 
department to complete the locomotive equipment. 


In his opening address betore the Inter- 
national Railway Fuel Assoctation at the 
convention held in Chicago, May 18 to 21, 
President Collett touched briefly on the 
careful and studied distribution of locomotives to different 
parts of a railway to secure the best results. The Frisco, with 
which Mr. Collett was until recently connected, has had re- 
markable results from such methods of power distribution, 
developed largely under his direction. 

It is difficult to understand why more roads have not gone 
more deeply into this question. For example, there are loco- 
motives on almost any railway traversing a bad water district, 
which give much less trouble than others when using this 
water. Would it not, therefore, be the logical move to assign 
as many locomotives of that class as were available to the bad 
water district, transferring the others to districts with a better 
quality of water? We have in mind a case in which several 
locomotives of a class that caused much trouble by foaming, 
were operated on a district where the water was of a nature 
that greatly aggravated this trouble. It was impossible to work 
them more than one round trip without a washout, or at least 
a change of water. There was another class of locomotives on 
the road, noted because of the absence of trouble from foaming. 
These engines were slightly less powerful than the others, and 
for that reason the operating officers refused to assign them to 
that district, regardless of the fact that the larger engines could 
not at any time be worked to their full capacity because of 
foaming, and in no instance got over the road with full ton- 
nage without having to double several times. 

Another practice which does not make for economy is the 
use on a locomotive of coal radically different from that for 
which the engine is drafted, without making any alterations 
in the grates or front end arrangement. The usual result in 
such cases 1s a repetition in the roundhouse work book of the 
report “engine not steaming,” until the foreman, employing a 
method of “cut and try,” gets the nozzle tip small enough by 
bridging or bushing, so that a sufficiently violent draft is 
created to make the engine steam in spite of the nature of the 
coal. In one instance of this kind, the road foreman of en- 
gines had the tip reduced from 4% in. to 35 in., with the re- 
sult that the engine steamed; but the effect on the hauling ca- 
pacity can be readily imagined and needs no enlarging upon. 
Either the locomotive should not have been assigned to a di- 
vision where it was necessary to use coal of such quality, or it 
should have been carefully redrafted and different grates in- 
stalled, if necessary, to insure the obtaining of maximum 
economy. 

There may be, and probably are, locomotives that will do 
reasonably good work under considerably varying conditions. 
Some roads have standardized designs that are used with slight 
changes over an entire system; but it must be remembered 
that these engines were designed only after a careful study of 


Studying the 
Distribution of 
Power 
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the conditions over the entire road, and that these conditions 
were given due consideration in the designing. Even then it is 
seldom possible to produce an engine that will satisfactorily 
meet the requirements of every division without some alter- 
ations being made. 

It should not be expected that all locomotives will work 
equally well under all conditions and by bearing this carefuly 
in mind in making power assignments, much more satisfactory 
results may be obtained. 


The sixth annual convention of the Inter- 


The : ; A : 
Fuel national Railway Fuel Association, held in 
i i Chicago last month, was one of the best 
Association conventions the association has held. This 


organization is peculiar in that it aims to interest everybody 
having anything to do with fuel on railroads. It therefore in- 
cludes in its membership coal mine operators, fuel experts, rail- 
way fuel agents, fuel inspectors and those men whose duties 
have to do with the consumption of fuel. Naturally with such 
a membership, the fuel situation is viewed from a number of 
different angles, although there are some problems that are com- 
mon to all. The task, therefore, of choosing subjects that will 
interest and be of value to the entire membership is difficult, 
and the association is to be congratulated on the success with 
which it met this condition. The subjects taken as a whole, 
were broad enough to be of interest to all of the members, and 
at the same time specific enough to give detail information to 
those who desired it. 

Some members believed that this year's program contained 
too many papers to permit of thorough discussion within the 
time allowed, and it was suggested that a lesser number be 
presented next year. There is no question but that this is a 
good plan. Other associations have followed this practice with 
very good results. It gives the members an opportunity to 
thoroughly digest all of the subjects to be presented before 
they reach the convention and to formulate ideas to be offered 
in the discussion of the papers. The discussion of papers pre- 
sented at a meeting of this kind is of great importance, and, 
in some cases, more important than the paper itself; so that 
everybody should be given an opportunity to add what they can 
from their own experience. Further, they should come to the 
convention fully prepared to offer something of value on the 
subjects under discussion. No member should be guilty of 
saying "I have nothing to say on the subject; I came to listen,” 
when requested by the chair to make some remarks. Such 
persons might as well say, "I came to hear what other roads 
are doing in this respect, but what we are doing we will keep 
to ourselves." <A broad, intelligent discussion is the life of the 
association and every member should do what he can to in- 
crease its value. As a member he owes it to the association. 


A master car builder, who has given much 


Maintenance . . 
of time and observation to the study of the 
draft gear problem, in commenting on our 
Draft Gear 


competition which closed on May 15, sug- 
gested that far too little attention is given to the proper upkeep 
and maintenance of that part of the equipment. One of the most 
imporant functions of the draft gear is to protect the car from 
damage in transmitting and absorbing the pulling and buffing 
stresses. It is therefore of prime importance that it be kept in 
good condition and that such repairs or replacements as are 
necessary from time to time be made promptly. The draft gear, 
unlike most of the other important parts of the equipment, is lo- 
cated where it is difficult to inspect it, and especially to observe 
its action under working conditions. Because it is out of sight, 
httle thought is given to it unless its condition becomes so bad 
that serious damage is done to other parts of the car. Then it 
is immediately condemned because of its failure, although such 
failure might easily have been prevented if the gear had been in- 
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spected more regularly and more carefully, and a few slight ad- 
justments had been made to compensate for the wear and de- 
terioration. 

When wheels are applied to a freight car it is with the expec- 
tation that they will have to be renewed in a period of five years, 
or less. Different parts of the air brake are periodically in- 
spected, and cleaned and repaired at a heavy expense. And yet 
in spite of the severe demands made upon it the draít gear is 
expected to do duty indefinitely without wear or breakage, and 
if it fails it is severely condemned. The master car builder re- 
ferred to above, after making a careful check, has come to the 
conclusion that the draft gear should be overhauled after it has 
been in service about five years. If done at this time the con- 
ditions are such that the expense will be less than if a longer 
period is allowed to intervene and greater insurance will be af- 
forded the car and its lading. If thoroughly overhauled and 
readjusted it is expected that the gear will continue in service 
for another four or five years without any very great amount of 
attention. 


It will be generally admitted that the aver- 
age railroad drawing office takes consider- 
and the : I ee 

able time in turning out work. This may 

Drawing Office be due to lack of organization; and in 
some cases it is undoubtedly due to this cause, in part, but all 
railroad drawing offices are not poorly organized, and even where 
the organization is not what it might be. there are other causes 
contributing to slow accomplishment of results. There may be, 
and probably are in many cases, more than two such causes, 
but there are two which will probably appeal to anyone familiar 
with drawing office methods as being among the foremost—the 
haphazard way in which higher ofhcers demand information 
from the mechanical engineer, and the switching from one job 
to another, which is necessary in order to furnish the infor- 
mation. 

When information is required by railway commissions, or for 
use in answering questions at investigations, the entire drawing 
office staff, or a great part of it, as a rule, has to be concen- 
trated on the work and other matters set aside until it is com- 
pleted. [t is conceded that such conditions will seriously dis- 
organize the routine work, and unfortunately such conditions, 
due to the activity of the various commissions, have very often 
been the rule rather than the exception. But aside from such 
conditions, which at the worst are but temporary, general officers 
frequently use little or no judgment or consideration in making 
demands on the drawing office. It requires but little search to 
find examples of important work being entirely dropped for sev- 
eral days to prepare information which has been requested “at 
once” by a superintendent of motive power or a vice-president, 
and which, after it has been furnished, lies unused for weeks or 
months. It may be urged that the ofhcer concerned believed 
when he made the request that it was urgent. Probably he did; 
there are times when such conditions are bound to crop up; 
but they should not be allowed to do so every day, as they do on 
some roads. If some of our higher officers would endeavor to 
instill into themselves and their own office staffs some of the 
ideas as to efficiency which they are constantly urging on their 
subordinate officers, conditions in this respect would be much 
improved. 

The second cause for waste of time is largely a product of 
the first. Taking draftsmen away from work on which they 
have their minds concentrated means, aside from the time taken 
in accomplishing the other work, a waste in getting settled down 
again when it is finished; and when the second job, as is some- 
times the case, hangs fire, a man may have several jobs on his 
hands at once and be continually shifting from one to another, 
a condition which is productive of much lost time. This can, 
however, be avoided to a considerable extent by keeping a por- 
tion of the staff on the larger jobs and assigning the less im- 
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portant work to others who are kept free from heavy assign- 
ments purposely for handling short jobs and preparing infor- 
mation for hurried demands. This also provides a good means 
of training men for later assignment to the more advanced de- 
signing and testing work, when vacancies occur. 


NEW BOOKS 


Hand Book of United States Safety Appliance Standards for Freight Cars. 
Bound in paper. 32 pages. Size 4 in. by 6 in. Published by J. D. 
MacAlpine, Cleveland, Ohio. Price, 10 cents per copy; 75 cents per 
dozen copies; $5 per hundred copies. 

This pamphlet is a copy of the safety appliance standards 

issued by the Interstate Commerce Commission, and was 

compiled with the idea of presenting these standards in a 

convenient form for car inspectors. The book is well indexed 

and contains plates showing the application of various 
standards. 


How to Build Up Furnace Efficiency. By Joseph W. Hays, combustion engi- 
neer. 125 pages. 4% in. by 7% in. Illustrated. Published by 
Joseph W. Hays, Rogers Park, Chicago, Ill. Price $1. 

This is intended as a handbook of fuel economy and is the seventh 

edition published. The book is written in a breezy manner and 

anecdotes are frequently used for the purpose of illustration. The 
chapters deal with such subjects as Why and How Fuel Is 

Wasted, How to Determine Fuel Waste, How to Stop It and 

How to Keep It Stopped. 


Structural Design. By Horace R. Thayer, assistant professor of structural 
design, Carnegie Institute of Technology, Pittsburgh, Pa. 228 pages. 
6 in. by 9 in. Illustrated. Published by D. Van Nostrand Company, 
25 Park Place, New York. Price $2. 
This is a second edition, revised, of volume one and considers 
the elements of structural design. The author has endeavored 
to develop a book which logically connects mechanics and stress- 
es on the one hand and structural design on the other. This 
gap in the past has usually been filled by lectures, notes and per- 
sonal explanations on the part of the teacher. Volume two, 
which is now in preparation, will apply these principles to the 
design of simple structures such as I beams, spans and plate 
girder bridges. This will be followed by a third volume on such 
advanced structures as cantilevers, movable bridges, suspension 
spans and arches. The whole series will be uniform in style 
and treatment. It is intended throughout to combine theoretical 
and practical considerations, giving each its due emphasis, at 
the same time preserving an order and arrangement which render 
it a desirable text. 


The Fuels Used in Texas. By William B. Phillips and S. II. Worrell. 
269 pages. 6 in. by 9 in. Illustrated. Bound in paper. Published 
by the University of Texas, Austin, Texas. 


This is bulletin No. 307, issued by the University of Texas. The 
reason for offering the publication is based on the fact that 
while Texas has large supplies of good and cheap fuel it is not 
utilized to the best advantage. The producticn of coal, lignite, 
natural gas and petroleum does not nearly keep pace with cur- 
rent demands nor promise wcll for the future. The workable 
area of coal in the state is 8.200 square miles, with a possible 
addition of 5,300 square miles. The workable lignite area is 
50.000 square niiles, with a possible addition of 10,000 square 
miles. A special feature of the coal industry in Texas is that 
by far the greater proportion of the product is used for railroad 
purposes, only a small proportion going into domestic use. The 
book has a number of excellent half-tone illustrations and con- 
tains a large number of tables giving the composition of the 
various Texas coals and lignites. Considerable space is also de- 
voted to the briquetting of Texas lignite, as well as its distillation 
for the recovery of by-products. 
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COMMUNICATIONS 


REDUCING THE WEIGHT OF BOILERS 


BosroN, Mass., February 9, 1914. 
To THE EDITOR: 


No American horizontal return tubular boiler built with butt 
joints has exploded, I believe, in the joint, but two, to my 
knowledge, have cracked at the edges of the joints sufficiently 
to cause leakage. The pressure was immediately reduced and 
explosions thus prevented. I shall not be suprised to hear of 
more cases, and there may be a few explosions. The reason for 
the trouble with butt joints is that, as usually designed, they 
possess a feature which causes bending of the plate with changes 
in pressure, as in the case of a lap joint, but to a smaller extent. 
They are so designed that they are not equally strong on both 
sides of the plate, and the joint bends as the pressure increases, 
and returns as it decreases. Some years ago I designed several 
wide joints and tested them to destruction on the large machine 
at the Watertown Arsenal. They were so wide that it required 


patei 5 6 
ofo oo oho 
O O O OOO OO O O 
9o95?o"o^o-0 o o 00 00. 
000000000000 
o 000000000 
O O O O O O 
O O 
2- in o 9 > l _< o f __ o 
Fig.l 
O O O O O O O 


00 
D SE 


O 
O 
0000000000000 
O 
o999-999 o9 05°69 Do 9 999 
-NXZ _N9Z NOH. Nos "ale 
Fig.3 
“FOX Sor oh XN VG 
O o O O O O O O O 
00000000000000 
2000000000000 
0000000000000 
0000000000 OO OO 
O O O O O ° oo O 
Wii wd WM MO O 
fig. 4. 


Recommended Arrangement of Riveted Joints 


from 350,000 lb. to 450,000 Ib. to break them. While under 
strain they always took the form shown in Fig. 1 and the dis- 
tance c was about 3/16 in. when they broke. I did not appre- 
ciate the significance of this behavior at the time, and not until 
the cracking of the plates in the two butt joint boilers referred 
to did this dawn upon me. The one-sided feature of the joint 
caused the bending, the bending caused the cracks, and the cracks 
would have caused explosions if they had not been detected by 
the escaping steam. 

Since these cracks occurred I have always required the butt 
straps of boilers on the opposite sides of the plates to be of the 
same width and the rivets in double shear. Furthermore, I have 
made the straps as narrow as possible in order to have the rows 
of rivets as near together as practicable so that the inside strap, 
which is not caulked, would have small opportunity to straighten 
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out, due to the curvature of the shell, between rows of rivets. I 
have always made inside straps very thick to diminish this action. 

Figs. 2 and 3 show such joints as I advocate, Fig. 3 showing 
the better design. The latter joint can be made with an efficiency 
of 92 per cent. or more. The joint in Fig. 1 can be theoretically 
of this efficiency, but its one-sided feature renders this misleading. 

I received my first knowledge of the type of joint shown in 
Fig. 3 from the illustrations of the boilers of the steamship 
Kaiser Wilhelm der Grosse which were published in Engineering 
nearly twenty years ago. This is illustrated in Fig. 4. The 
fault of this design is that the straps are too wide and the rows 
of rivets parallel to the axis of the joint, too far apart. 

I have treated this matter at some length in order to lead 
logically to the conclusion that the plates of the cylinders of 
boilers can be made thinner than usual by the use of a non- 
one-sided or symmetrical butt joint. F. W. DEAN. 


WHY COLLEGE MEN LEAVE RAILWAY WORK 


Los ANcELEs, Cal, February 21, 1914. 
To THE EDITOR: 


I know quite a number of college men who entered railroad 
service; some were well adapted to the work and some were not, 
but with few exceptions all are now in other businesses. 

One young man, of the best tvpe for railroad work, well liked 
and even complimented by his fellow workmen as having good 
ideas. left after three months' service, giving as a reason that 
"a college man is foolish to remain with a railroad; there is no 
future under the present conditions." 

Another stayed one year, half of which time was spent on a 
bolt cutter and nut facing machines. On asking for a change 
the foreman told him to “work where I put you.” Who wouldn't 
leave under those conditions? 

Another young man, a graduate of one of the best engineering 
colleges along railroad lines in the United States. bright and 
ambitious, climbed the ladder till he was one rung below the 
master mechanic when conditions were set up with which he was 
unable to cope. 

Still another, who had excellent experience in various depart- 
ments on different roads, was holding a foreman's position. 
This man was well up on shop work and money-saving devices. 
The road using his services was very far behind on many things. 
In talking to the superintendent of shops one day in an off-hand 
way he suggested an improvement which had been tried out 
elsewhere and found to be very successful. The superintendent 
had no desire to hear the suggestion. In a few months a device 
was put into operation which was much inferior to the one out- 
lined by the foreman. 

These are only a few examples I have had brought to my at 
tention. These men failed in railroad work because they were 
with the wrong company. E. L. Dubey. 


ELIMINATE YOUR METALLIC PACKING TROUBLES 


Cuicaco, Ill., April 11, 1914. 
To THE EDITOR: 


In looking back over a good many years’ experience in the 
metallic packing line, both as a manufacturer of metallic pack- 
ing rings and as a user of them, the thought strikes me that 
if metallic packings were only given a fair show. much greater 
mileage would be obtained, and the complaints would be much 
fewer. The writer has seen within the last twenty years many 
new metallic packings that were put on the market and a great 
many that were not. If the few good ones were used right 
how much easier the life of the packing man would be, and con- 
sequently the poor over-worked railroad man would have less 
cause to complain. 

This is the day of specialists. We have all kinds of special- 
ists on railroads, except a packing specialist. The writer knows 
of only a few roads where the matter of metallic packing. its 
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application, etc, is dignified by having a specialist attend to it. 
On these roads they have no packing troubles to speak of, not 
even with superheaters. Occasionally, of course, a packing will 
blow, but usually it is a case of the packing being pretty well 
worn out and a set of new rings will cure the trouble. But 
how about the other roads where anybody and everybody, and 
usually nobody, attends to packing matters? Those are the 
roads that give the packing man all his troubles and gray hairs. 
He is called in usually as a case of last resort and his packing 
is blamed for all the troubles. He scratches his head and tries to 
reason out why his packing works well over on the .4. road 
and not here. Finally, when he lands in the roundhouse and 
calls for cases where his packing has apparently fallen down, 
he finds that a helper had applied the packing and a handy 
man had made the cups. The cups were new when applied 
and so, of course, they must be right, the roundhouse foreman 
argues. “Well, let's see your cups anyway, just so we can 
make sure," says the packing man. When he tries his gages 
in the cups he finds the angles off 5 or 6 deg., the cups much 
too large, and a few other things of a like nature. The 
packing man instructs the back-shop to make the cups to a 
fied standard and gage; then he gets the consent of the di- 
vision master mechanic to have a regular machinist attend to 
all packing matters and see to it that a good packing is se- 
lected for the job. At his next visit to the shops he finds that 
his packing is giving satisfaction and everyone happy. 

It is a matter of education, and if the officers would pay a 
little more attention to these matters much better results would 
be obtained. A. E. M. 


WIRING FOR ELECTRIC HEADLIGHTS 


SACRAMENTO, Cal., March 31, 1914. 
To THE EbITOR: 


I have read with interest and pleasure Mr. Kropidlowski's 
reply on page 115 of the March issue to my criticism of his 
headlight wiring diagram. Putting the small chip of wood 
between the brush and the commutator would put out all 
the lights, including those in the cab, the number light: and 
the classification lamps, if these were electric, and a little 
grit on the chip of wood would do considerable damage to 
the commutator in a very short time. Furthermore, it would 
be very much easier to shut down the headlight dynamo by 
closing the throttle than to crawl out of the cab and up to 
the dynamo to insert the chip of wood, the results being 
the same. 

As to the contact between the arc lamp carbons being 
intermittent and causing the pilot lamp to flicker, I was call- 
ing attention to the conditions with the engine standing on 
a siding at which time there would be no jarring and the pilot 
lamp would burn steadily as soon as the arc was cut out if 
the wiring were arranged as indicated by Mr. Kropidlowski. 


W. E. JoHNsTON, 
Chief Draftsman, Western Pacific. 


[Mr. Kropidlowskis reply to this letter is given below.— 
Editor.] 


Winona, Minn., April 22, 1914. 
To THE EDITOR: 


I am sincerely grateful to Mr. Johnston for bringing out 
the points he has. However, I still do not feel that they 
make my system of wiring unsatisfactory. It is for the one 
selecting a method of wiring to decide which would be best 
suted for his purpose, and which features he is willing to 
sacrifice, simplicity of wiring or a few minor conveniences. 

] agree that the use of the chip is not the best practice, 
as there are always careless men who would not see to it that 
the chip was clean; also that the same purpose could be ac- 
complished by closing the throttle, but the throttle should 
not be shut off any more than is necessary on account of con- 
densation accumulating in the turbine, where it is injurious to 
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the blades. As to the engine men remaining in darkness, I 
think this was answered in my previous letter. 

Regarding the incandescent pilot lamp flickering when re- 
ceiving current through the arc lamp carbons, I know from 
experience that it will not burn steadily even though the 
locomotive is standing still. The slight vibration due to the 
exhaust of the air pump etc., will cause the arc lamp carbons 
to break and make contact. V. T. KROPIDLOWSKI. 


STEP FOR LOCOMOTIVE RUNNING BOARDS 


New York, N. Y., April 14, 1914. 
To THE EDITOR: 

Boilers on modern locomotives are in many cases so large 
that the front doors of the cab are too narrow for a man to pass 
through. It is therefore necessary to climb along outside of the 
cab to reach the running boards. Often the only provision for 
doing this is the projection of the cab floor outside the cab a half 
inch or so. A good step may be easily and cheaply provided by 


Step Under Cab Running Board 


placing a strip of steel 3 in. below the cab floor and flush with 
the side of the cab, as shown in the illustration. Whether the 
front door is passable or not this is a convenience in cleaning 
the windows. Usually the water shed above the windows may be 
used as a hand rail, but if out of reach a small rail can easily be 
provided. WiLLIAM G. LANDON. 


TURNING DRIVING WHEEL TIRES 


RicHMOND, Va., March 21, 1914. 
To THE EDITOR: 


I have read with a great deal of interest several records 
of locomotive tire turning on this and other roads, published 
in the Mechanical Edition of the Railway Age Gazette. We 
have in our Seventeenth street shops, Richmond, Va., a lathe 
of the same type as that used at Clifton Forge, Va., and the 


Finishing Tool. Roughing Tool. 


Tools Used In Turning Driving Wheel Tires 


Huntington, W. Va., shops, whose records for turning driving 
wheels were published in the December, 1913, issue on page 
640, and in the February, 1914, issue on page 61, respectively. 
In a test on this work made on March 18 under the super- 
vision of our general foreman, S. C. Moss, we turned four 
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pairs of 56 in. driving wheels in one hour and fourteen 
minutes, or an average of 18% minutes per pair from floor 
to floor. The quickest time írom floor to floor was 17 min- 
utes. The average time for putting the wheels in the lathe 
was a little less than 4 minutes, and the average time for 
taking the wheels out of the lathe was an even 2 minutes. 
The machine used was one oí the latest types of heavy 
duty driving wheel lathes manuíactured by the Niles-Bement- 


pP EE IERI 
Kee? 
I EE | 


Method Followed In Turning Driving Wheel Tires at the Richmond 
Shops of the Chesapeake & Ohio 


Pond Company, and was driven by a 50 horse power À. C. 
motor, which did not give us the advantages of variable speeds 
which may be obtained where direct current is used. The 
accompanying table gives the report of tests in detail, and 
the drawings show the two tools used and the methods of 
turning the tire. The maximum depth of cut was 1⁄4 in. 
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Average time per pair from floor to floor, 184 minutes. 


M. FLANAGAN, 
Master Mechanic, Chesapeake & Ohio. 


QUESTIONS FOR CAR DESIGNERS 


MzapviILLE, Pa., May 13, 1914. 
To THE EDITOR: 

Referring to the query in the May issue by W. R. N, 
relative to the calculation of bending moments in the cor- 
ners of open door framing, ] would consider the data given as 
incomplete. The nature and magnitude of bending moments 
in the top and bottom door frame members will depend 
primarily upon the manner of load distribution to the center 
and side frame members oí the car body. 

In car body construction, two general types may be found: 

(1) The center girder type in which the center sill is de- 
signed to meet stresses due to total car body and lading 
weight plus the draft gear loads. No load is carried by the 
side frame. 

(2) The side frame or girder type, in which the side sill 
is designed to withstand stresses due to total car bodv and 
lading weight, and the center sills to resist draft gear loads 
only. 

From these two general types various combinations of 
design can be made. A car of the first type need have the 
side door top or bottom frame members designed to resist 
bending moments, due to superimposed load only, and on 
that account would require door frame members of minimum 
section. 

In the the side-door frame 


second however, 


type, 
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top and bottom members would have to be designed 
to resist total bending moments, due to the weight 
of the car body and lading at that point. In this type 
one would expect to find these members of maximum section. 
A type of car body construction is employed in which the 
design is of the second type, having side doors located over 
the trucks. In this case, on account of truck clearances, deep 
side sills under the side doors could not be used and there- 
tore the bending moments at the door opening are considered 
as resisted by the center sills at these points. 

This type of cantilever construction is used extensively by 
the Pennsylvania Railroad. 

From the foregoing it can be seen that the bending mo- 
ment to be resisted by the top or bottom door frame mem- 
bers will depend entirely upon the nature of the car body 
design, and not upon the vertical shear at points on either 
side of the door. The vertical shear alone is only a criterion 
of bending moments in so far as we know that where the 
shear passes through zero or reverses in sign a point or 
maximum bending moment occurs. I would therefore sug- 
gest that W. R. N. determine the bending moment due to 
total lading and car body load at the door location, and ac- 
cording to conditions distribute this bending moment over 
the center sills and side framings, with the bending moment 
assigned to the side írame, considered as resisted by the 
summated section moduli of the top and bottom door frame 
members. R. N. MiLLER. 


WATERING THE RAILS TO PREVENT SLIPPING 


Mitt VALLEY, Cal., May 8, 1914. 
To THE EDITOR: 


The article on page 178 of the April issue brings to mind a 
road where water on the rails is a necessity. It is the Mill Valley 
& Mt. Tamalpais Railway in California, and has a grade 8'5 
miles long averaging 6 per cent and in some places as steep as 
8 per cent. There are 281 curves in this piece of track. If the 
curves were continuous there would be 42 complete circles made. 
The longest straight piece of track is 413 ft. Shay geared loco- 
motives are used and water is run on every wheel. The water 
reduces friction on the curves, reduces flange wear, keeps the 
brake shoes cool and eliminates all wheel squeaking. The loco- 
motive 1s always kept on the lower end of the train to prevent 
breaking in two. When the train is being pushed up grade 
with the cars in the lead, water is forced by the injector to the 
leading truck of the first car. 

HaroLp S. JOHNSON. 


ABANDONING Ou, FueL.—It is announced from Vienna that 
the authorities of the Austrian North Eastern Railways have 
decided to give up the use of oil firing on the locomotives, ex- 
cept on those sections of the system where there are steep 
grades and many tunnels. The decision to adopt oil was ar- 
rived at about five years ago, when some 800 locomotives were 
adapted for burning liquid fuel. The work of converting these 
engines to coal firing again has already been commenced.—7 he 
Engineer. 


Fast Run IN IRELAND.—Recently a special non-stop train was 
run from Belfast to Dublin with the chairman of the White Star 
Steamship Company, at a speed which constitutes a record for 
the Great Northern Railway, if not for any line in Ireland. The 
train was composed of a saloon and a third class van and was 
drawn by a 4-40 type locomotive. The distance is 112.5 miles, 
which was made in 116 minutes, an average speed of 58.19 miles 
per hour. Speed had to be reduced to 12 miles per hour on five 
sections of the line owing to relaying and other operations; to 
20 miles per hour approaching Scarva for reverse curves, and 
at Drogheda on account of a curve and viaduct; and to 30 miles 
per hour approaching curves at Poyntzpass Station; the train 
had also to negotiate a heavy incline of 8.5 miles—The Engineer. 


RAILWAY FUEL ASSOCIATION CONVENTION 


Important Papers Dealing with the Most Eco- 
nomical Methods of Handling and Using Fuel 


The sixth annual meeting of the International Railway 
Fuel Association was held in the LaSalle hotel, Chicago, Ill., 
May 18 to 21. The convention was called to order by the 
president, Robert Collett, formerly superintendent of locomo- 
tive operation of the St. Louis € San Francisco. After a 
prayer by Dr. T. F. Dornblaster, President Collett addressed 
the association. 


PRESIDENT'S ADDRESS 


The result of the work of this association, in the brief period 
of six years, has been very gratifying, but its opportunities are 
so great that we should never feel satisfied. Enough cannot be 
said to express a proper regard for the work of those few men 
who at no small sacrifice of their time and energy, built this 
organization. As a result of these meetings a broader and more 
comprehensive view 1s had of the whole fuel problem, and we 
find the coal man and the railroad man becoming better ac- 
quainted. 

Recent improvements in mining machinery, especially along 
the lines of electrical equipment, are giving us coal better pre- 
pared on the car. Some improvement has been made in han- 
dling through chutes, to secure more uniform fuel on locomotive 
tenders. We need to specialize more in this direction, and in 
arriving at the amount of fuel delivered to each locomotive. 
Any permanent progress along the lines of improved drafting, 
or for increasing the feed-water temperature before reaching 
the locomotive boiler, or other devices that will result in caus- 
ing the position of the locomotive crew to be more attractive, 
will justify themselves. Recent developments in car design and 
in the air brake, have made it possible to handle very large 
trains; the physical ability of the fireman, however, imposes 
certain limitations on the speed and tonnage. 

The proper use of fuel on railroads depends also on other 
factors. Fuel should be properly prepared for delivery to the 
engine tank, and a uniform grade of fuel should be supplied 
where possible. It is fair to assume, where coal mines exist 
on railroads, that such coal will be used on its locomotives; 
first, because of lower cost and a constant supply, and second, 
to stimulate the industry. Efforts should be made to learn to 
use such coals rather than criticisms made of the quality, 
as the source cannot be altered. Every semblance of waste 
should be avoided from the time the coal leaves the mine 
until it reaches the locomotive tender. If railway managers 
are shown, concretely, what it costs to operate locomotives 
not in good condition, the locomotive will not be permitted 
to long remain in this condition. The proper distribution of 
engines to divisions to secure the best results, the correct 
loading of cars and trains, and train movement, should be 
carefully studied from the standpoint of fuel cost, quite as 
much as from any other angle. The make-up and schedule 
of trains is important; it is all along the line of co-operation 
and needs emphasis. 

The plans and specifications for the construction of the 
modern locomotive are worked out to the minutest detail and 
when completed it is a magnificent machine. But there lies 
more opportunity in the finished education of those who are 
to care for and operate this machine, and not them only, but 
all whose line of duty affects fuel costs, than was ever known 
to the builder's art. The time has come when we must con- 
serve our fuel. It is important, in any undertaking, to select 
good employees; it is especially so in railroad service, and, 
having selected good employees, the education should be 
started along fundamental lines at the time of employment. 
Loyalty should be developed with the other qualifications. 
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This is an age of co-operation. We are fast learning the 
lesson that difference of occupation does not imply necessary 
hostility, and that if we want good service we should culti- 
vate a just pride in duty well done, and should make working 
conditions as comfortable and, above all, as regular as pos- 
sible; in other words, cause each employee to be in love with 
his work. Generally speaking, this is not a difficult problem. 
Considerable personal observation has convinced me that the 
average railroad employee desires to do his work in the most 
efficient manner, but it frequently occurs that he has never 
had the proper instruction to start him right. Under these 
circumstances even a willing man is liable to fail, and I 
believe this will apply to other occupations. 


ADDRESS OF DR. GOSS 


Dr. W. F. M. Goss, chief engineer, Chicago Association of 
Commerce Committee on Investigation of Smoke Abatement 
and Electrification of Railway Terminals, gave an interesting 
talk on the significance of a pound of coal, stating that in a 
first class modern stationary plant one pound of coal will pro- 
duce very nearly one horse power for one hour, while in a 
modern superheater locomotive it will only produce one horse 
power for 20 or 25 minutes. One pound of coal used in a 
freight locomotive will provide enough energy to carry one 
ton 15 or 16 miles, and in a modern train it will be fed to 
the boiler every 52 ft. of distance traveled; in other words, 
if coal were fed to the boiler continuously it would take a rod 
of coal 3$ in. square constantly fed into the firebox. In the 
past the coal production has been doubling every ten years, 
and if this rate of progress is continued between the years 
1910 and 1920 the total production during that time will be 
equivalent to the production prior to 1910. 

In speaking of the work of this committee Dr. Goss men- 
tioned the amount of coal used in and about the city of 
Chicago. Of 21,000,000 tons of coal or about 5 per cent of 
the total produced in the country, used in and around Chi- 
cago, 1,800,000 tons is anthracite and 3,400,000 tons is coke 
which comes from eastern sources. Of the bituminous, 4,000,- 
000 tons comes from eastern fields and 12,000,000 from In- 
diana and Illinois fields. Within the city limits 17,500,000 tons 
are used per year, a little less than 2,000,000 tons being 
burned by locomotives. While it is to be expected that loco- 
motives should produce more smoke proportionately to the 
amount of coal used, on account of the incomplete com- 
bustion, the railroads should be congratulated upon the very 
small amount of smoke they do produce. It has been found 
that they produce only 20 per cent of the smoke in Chicago. 
The locomotives in Chicago produce about one-half as much 
smoke as they do outside of the city limits. 

The association was congratulated upon the good work it 
is doing, and Dr. Goss reminded the members that if they 
will take care of the pounds of coal the tons will take care 
of themselves. 


HONEYCOMB AND CLINKER FORMATION 


The following is an abstract of a paper by S. W. Parr, pro- 
fessor of applied chemistry, University of Illinois: 

In studying the conditions of fusibility of the mineral con- 
stituents of coal the composition of the ultimate ash product 
will throw but little light on the subject if indeed it may not be 
actually misleading. We must keep in mind the fact that there 
are two stages in the various transformations that are going on. 

Each stage has its own fusion temperature and these are widely 
separated, and any study of the final stage will-have value only 
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as it may furnish information as to the possible conditions exist- 
ing in the intermediate stage of the combustion process. I refer 
here in the main to the iron pyrites or brasses in the coal. If 
this material is allowed to burn at a leisurely rate until all of 
the sulphur has burned out, the resulting product is ferric oxide, 
Fe, O;, and a study of the ash residue in which the iron has 
reached its final state will not disclose any increased tendency 
on the part of the ash to clinker. 

But studying the iron pyrites in its intermediate stage we find 
that it very readily parts with one-half of its sulphur content 
and drops from an indicated composition of FeS, to the composi- 
tion of FeS. This action does not require any oxygen to remove 
the one atom of sulphur, which is purely the result of heat and 
takes place at a temperature between 750 and 900 degs. F. Now 
the further removal of the final atom of sulphur docs not take 
place at any ordinary temperature and, indeed, requires about 
1,650 deg. F. for its rapid elimination; or, provided air in suf- 
ficient quantity is available, it will burn out to a resulting product 
of oxide of iron, Fe, which is not only highly infusible, but 
does not add anything to the fusibility of its associated mineral 
matter in the coal. It is this intermediate stage in the trans- 
formation, namely, the iron sulphite in the FeS form, which it 
seems to me is of vital concern in studying this problem, because 
it is an easily fusible constituent. Now it must be evident, if 
conditions are favorable for the formation of this intermediate 
product, and these conditions are maintained for any considerable 
length of time, at the high temperatures of the firebox this 
material will run into clinker. 

We have been discussing the tendency towards the formation 
of clinker on the grate bars. What explanation may that afford 
for the formation of clinker on the flue sheets? Two conditions 
must exist in order to furnish any explanation along the lines 
suggested; first, a chemical condition in which the pyritic iron 
is transferred only to the ferrous sulphite or FeS stage. We 
have already said that this transformation may be brought about 
by heat alone, but it is also true that to remain in the ferrous 
sulphide stage it must have an insufficient supply of air, other- 
wise it would continue the process of decomposition until it 
reached the oxidized form. Chemically speaking, therefore, we 
need only a moderately high heat and either a shortage in the 
oxygen supply or such a limitation in the time element that the 
oxvgen action is incomplete. 

We should follow the possibilities a step further at this point. 
If the ash in this halí-way condition should be in contact with 
the higher temperatures of the firebox or be moved into such a 
zone by stirring or by the movement of the grate, it is entirely 
possible that large masses of this intermediate material may fuse 
over on their outer surfaces and thus exclude the further action 
of oxygen. With a heat sufficiently high, say about 1,600 deg. 
F., the sulphur is dissociated and driven off. This liberation of 
the sulphur causes small gas pockets or bubbles throughout the 
mass, and this is very characteristic of these clinker formations. 

The term “honeycombing” itself is somewhat of an explanation 
of the chemical processes which are going on. Particles of coal 
which are fine enough to be caught up by the draft have, in the 
short distance they may travel, about the right conditions as to 
temperature, oxygen supply, and the time element, to bring them 
to this intermediate or easily fusible stage. They are thrown, 
therefore, against the flue sheet in a semi-pasty condition. The 
outer surface glazes over, and no more oxygen may reach the 
interior. They are, however, subjected to the most extreme heat 
of the firebox, sufficient to dissociate the remaining sulphur 
which thus passes off as a gas, producing the spongy or honey- 
comb effect. The iron remains behind, it is true, but as ferrous 
iron, and in this form it readily unites with the silica present to 
form an easily fusible slag. The same ratio of iron to silica, if 
it were burned to the ferric stage, would represent a combination 
with altogether different characteristics and a very much higher 
fusion point. 
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From the information ‘brought out by the members’ ex- 
periences it would seem that the sulphur contents of the coal, 
the amount of ash, or the condition of the boiler were not the 
sole reasons for honeycombing or clinker formation. The 
whole root of the trouble seemed to be in the lack of sufh- 
cient air to insure complete combustion. Many cases of bad 
clinkering and honeycombing have been eliminated by giving 
the ash pan more opening. It was also stated that where 
brick arches are used very little trouble is experienced. It 
was generally conceded, however, that boilers in improper 
condition; that is, with leaky flues, or full of scale, or with 
rough projections such as stay bolt heads and roughened ends 
of flues, would be more liable to honeycomb than if they had 
been kept in proper condition. 

Honeycomb has also been found on oil burners, showing 
that the trouble was the lack of proper air for combustion in 
the firebox. S. B. Flagg, of the Bureau of Mines, substan- 
tiated Professor Parr's reasoning in regard to the iron pyrites, 
and stated that the low fusion temperature of the ash was not 
the sole cause of clinker or honeycomb. 


FRONT END DESIGN AND AIR OPENINGS OF GRATES 
AND ASH PANS 


M. C. M. Hatch, superintendent fuel service, 
Lackawanna & Western, read a paper on this subject. 
following is an abstract: 

The front end is a vacuum pump drawing air and gases through 
the ash pan, grate, fuel bed, firebox and tubes, discharging 
through the stack and with the exhaust steam jet from the 
engine cylinders as its source of power. This pump must be 
capable of creating and maintaining high vacuums. An engine, 
recently under test at Altoona, showed a maximum smokebox 
vacuum of 19.6 in. of water, equivalent to 11.32 ounces. This 
draft was measured in front of the diaphragm; behind it the 
draft had fallen to 10.2 in., a drop of 48 per cent; and in the 
fire, to 37 in, a reduction of 81 per cent. This indicates that 
but 19 per cent of the total draft furnished by the front end 
vacuum pump was actually active at the fire, and leads us to a 
necessity of design, i. e, that the losses in draft occasioned by 
friction in the smokebox should be considered and reduced to 
a minimum. Excessively long tubes will obviously cause greater 
differences in the draft head between the tube sheets than will 
shorter tubes of the same or even less diameter. On an Atlantic 
type locomotive with 2 in. tubes, 13 ft. 85$ in. long, 6 in. of drait 
back of the diaphragm sustained a fuel rate of 100 lb. of coal 
per square foot of grate per hour; while on a Pacific tvpe with 
21 ft. tubes, 214 in. diameter, the same draft burned but 88 Ib. 
of coal. These figures, while not absolutely determinate, indicate 
what is to be expected when tubes are made very long. A careful 
consideration of all the data at hand indicates that the ratio oí 
tube diameter to length should be not less than ] to 110, and 
that better results will be obtained from large boilers bv the 
introduction of combustion chambers in place of the use of tubes 
much over 18 ft. in length. 

Front ends must have consideration as spark arresters, or 
more properly, spark killers, as they should be self-cleaning. 
This means that they must be provided with an ample arca of 
netting or perforated plate, the openings in which will control 
the maximum size of sparks emitted. The diaphragm must be so 
arranged that the sweep of the gases under it will carry all 
solid particles with them, that there may be no accumulation at 
the bottom of the arch. The drop-stack or petticoat pipe must 
be so designed and placed as to cause proper cleaning of the 
table plate. 

Front ends must be designed to give equalization of draft 
through the boiler tubes, and over the entire surface of the 
fire. They must be constructed, mechanically, in a manner 
rugged enough to enable them to withstand the punishment in- 
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flicted by the action of the hot gases, the abrasion of the solid 
particles of unburned fuel entrained by those gases, and the 
motion of the locomotive in service. 

One tendency of the average engine house force in regard to 
nozzles should be discouraged, and that is their immediate 
desire to reduce the size when an engineer reports "engine not 
steaming." Closing up the nozzle should be a last resort, not 
to be permitted until all else has been tried and found ineffectual. 
If the opening must ultimately be reduced, bridges or splits should 
not be used; bush or change the tip, but leave a free opening 
for the exhaust jet. Experiments have shown that the more 
dense this vein of steam, the more efficient it is as a gas re- 
mover; therefore it should not be broken up, but should issue 
free and unrestricted from the nozzle. 

All else being equal, the spark discharge is a function of the 
rate of combustion which is, again, dependent upon draft in- 
tensity. If we must burn 120 lb. of average bituminous coal per 
square foot of grate per hour, we will have a draft, at the fire, 
of not far from 3 in. of water. A negative pressure of this 
degree will, no matter how created, cause small particles of fuel 
to be carried off from the fuel bed and, in the restricted space 
of the locomotive firebox, these will not be consumed, but will 
enter the tubes, be discharged into the front end, and thence 
from the stack. The amount of solid matter discharged from 
the stack is large and the quantity and fuel value of this loss 
as ascertained by some recent investigations has been found to 
vary from 2 per cent and 1 per cent, respectively, at a rate of 
2,000 Ib. of dry coal fired per hour, to 14 and 12 per cent, respec- 
tively, at a rate of 7,000 Ib. 

Grates.—For the combustion of 120 lb. of coal per square foot 
of grate per hour in the firebox of a locomotive having 56 sq. ft. 
of grate area, there will be needed a supply of approximately 
25,000 cu. ft. of free air per minute. If we consider that this 
amount must pass through the grates, that which enters the 
fire door being neglected, we will find its velocity, when the 
grate has 30 per cent air openings, must be about 1,500 ít. per 
minute, and if the air openings in the grate are 50 per cent of 
the total area, the resulting velocity will be 900 ft. per minute. 
The principles of efficient combustion will be best served if the 
percentage of air openings be made as large as possible without 
causing losses of fuel through the grate. Care must be taken to 
see that grate bars and grate bearers fit the firebox sheets and 
each other as they should, that the shaking mechanism is con- 
venient to operate and that it locks the grates level and securely 
(a tilted finger grate means a burned grate) and that proper at- 
tention is given this very important and often slighted part of the 
locomotive in shop and engine house. 

Ash Pan.—The proper theory of ash pan air opening can be 
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enunciated in a few words: Air ingress openings in ash pans 
should be of sufficient area to ensure the presence of atmospheric 
pressure under the fire when the grate is working at its maximum 
fuel rate. The standard practice card of one locomotive builder 
reads: “The total unobstructed air openings in the ash pan need 
not exceed the total tube area, nor must they be less than 75 per 
cent of the total tube area." One of the largest railroads, which 
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has gone into matters of this sort deeper than any other, has 
established a standard ash pan opening of not less than 14 per 
cent of the prate area. Prof. W. F. M. Goss concludes, from 
data gathered at the locomotive test plant at St. Louis, that “It 
is evident that after a relation of 0.14 sq. ft. of air inlet per 
square foot of grate was reached, no further decrease of draft 
occurred when the air inlets were increased; and when the 
air inlets were less than 0.11 sq. ft. per square foot of grate, the 
draft necessary to supply air increased very rapidly.” 

Let us compare the practice of the locomotive builder men- 
tioned above with that indicated by Prof. Goss. Consider an 
engine with a grate area of 65.8 sq. ft. and a tube fire area of 
8.73 sq. ft. 


Air openings in ash pans, 
square feet 


Builder W. F. M.G. 
ABENDS A es ose deans Ra eC EU o dee 8.73 9.21 
NA ER E Son Pacers doe ee SACRE CIO Se BOE ee ees 6.55 7.23 


The maximum of Prof. Goss, shown to give best results, ex- 
ceeds the minimum allowance of the builder by 29 per cent. In 
other words, modern engines working with an ash pan air in- 
gress opening equal to 75 per cent of the tube area have but 0.7 
as much as they should have, according to what are at present 
our most reliable data. 

Let us compare the performance of two locomotives with ash 
pans designed according to the above maximum and minimum. 

An engine with 65.8 sq. ft. of grate area had 9.2 sq. ft. of ash 
pan air inlet, equivalent to 14 per cent of the grate area and, 
under heavy test conditions, when consuming 130 1b. of coal per 
square foot of grate per hour with a firebox draft of 32 in., had 
but 0.3 in. draft in the ash pan. 

A second engine, tested at St. Louis, had a total tube fire 
area of 6.51 sq. ft, a grate area of 49.9 sq. ft., and ash pan air 
inlets of 4.95 sq. ft., equivalent to 74.5 per cent of the tube area 
aud 92 per cent of the grate area. This engine, under about the 
same test conditions as the first, showed, while at a fuel rate of 
116.25 lb. of coal, a vacuum in the ash pan of 0.64 in. with 2.22 
in. in the firebox. 

The accompanying diagram shows ash pan coefficients as ob- 
tained at St. Louis and also includes data gathered from later 
tests. All indications here point to the conclusion that an ash 
pan air inlet equivalent to 14 per cent of the total grate area will 
give perfectly satisfactory results. 

DISCUSSION 

The discussion of the previous paper in regard to the open- 
ings in ash pans was directly in line with the position taken 
by the author of this paper. Exceptions were taken to his 
recommendations that no bridge should be put in a nozzle; 
many believed that rather than to increase the nozzle open- 
ings a bridge will be sometimes necessary to make the 
exhaust fill the stack. 

G. E. Sisco, of the Pennsylvania, gave the following figures 
from some tests made by that road: 


Draft in front Evaporation 

Nozzle of diaphragm per hour 
Toit. Ae sete hs e el e E ENEE hg ese ac NE 10.2 in. 43,702 Ib. 
Rectangular -934uta cena veo RP dene ae E 14.6 in. 49,284 Ib. 
Flliipucal ¿uywas kapaka Ea Cadena 19.6 in. 58,882 lb. 


He also stated that the Pennsylvania 1s making some tests 
on a new type of nozzle, which is round with four radial arms 
extending in toward the center for certain fixed distances. 
The cross section of these arms is in the shape of a triangle, 
with the apex downward. In stationary tests these nozzles 
have given excellent results and are now to be tried out in 
road service. It was pointed out that this new type of nozzle 
would give a greater surface with which to entrain more 
of the gas and act as a better vacuum pump in the front end. 
It was also stated that the conditions under which stationary 
tests were made did not give an indication of what the draft 
would be while on the road on account of the wind action 
as the locomotive passes along at a high rate of speed. 

Mr. Hatch, in closing, stated that on a ten-wheel passenger 
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engine with 10374 sq. ft. of grate area he has been able to 
decrease the draít in the ash pan from one inch to one-tenth 
of an inch of water by increasing the air opening from 315 
per cent of the grate area to 7.75 per cent, or 61 per cent of 
the flue area to 100.2 per cent. This engine was burning 
anthracite coal, and he recommended 8 per cent of the grate 
area for ash pan opening when this kind of coal is used. 


UNIFORM METHODS OF COMPUTING FUEL CON- 
SUMPTION 


The following is from a paper by C. F. Ludington, chief fuel 
supervisor, Atchison, Topeka & Santa Fe: 

Accounting systems may be uniform, but comparisons between 
railways are decidedly unsatisfactory, due to vast differences in 
operating conditions. We may adopt uniform methods of records, 
but cannot expect uniform comparisons. In advocating a system 
of fuel accounting I am very much in favor of the plan whereby 
daily accounts are maintained, enabling the fuel department to 
intelligently supervise the excessive consumption of fuel by in- 
dividual trips not to exceed three or four days after the per- 
formance is made. The Santa Fe has adopted the plan of figur- 
ing fuel performance from the train despatcher’s daily train 
tally sheet, the information being taken direct from the train 
sheet. 

For the first eight months of the fiscal year, which ends in 
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is no method of telling how much coal has been issued or no 
effort made to obtain accurate issues, it is not human nature teo 
expect that the enginemen or others will show very much care 
in the use of it. The Santa Fe has 36 mechanical weighing 
plants and is displacing all old style shovel and gravity chutes 
with modern plants of this kind as fast as possible. 

The following is the system of accounting used by the Santa 
Fe: 

The fuel used is contracted for and purchased by the general 
purchasing agent and loaded and weighed under the supervision 
of fuel inspectors, located at the mines, who report direct to him. 
The cars when loaded are shown as forwarded on a report made 
by the station agent at mine stations, or connecting line stations 
as the case may be, in triplicate, one copy being sent to the mines 
as a receipt, one copy to the general purchasing agent as a basis 
for the invoice and the third copy to the chief fuel supervisor for 
checking against the station report of cars received and unloaded. 

A fuel ticket 1s made out by the engineers in payment for 
coal taken at fuel stations in triplicate. Two copies are delivered 
to the fuel foreman in payment for the coal furnished, while the 
third is retained in a book for the information of the engine 
crew. One copy of this form is forwarded by fuel foreman 
with the daily fuel report, while the other copy is retained by 
him as authority for the issue. The ticket provides the usual 
information, and in addition train number, time issued and name 
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Fig. 1—Dally Train Tally Sheet 


June, 1914, we have decreased fuel consumption $229,012.01, rep- 
resenting a monthly saving on the ton-mile basis of approxi- 
mately $29,000 over the period where we had already effected a 
saving of 13.9 per cent. This decrease in fuel consumption has 
been brought about largely by interesting the individual engine- 
men in the question of fuel economy through continual agitation 
on daily and monthly performance records and by personal con- 
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of engineer and fireman, the fuel foreman certifying to the issue. 

A daily fuel report is made out by the fuel foreman at each 
fuel station, the foreman listing thereon the cars of coal unloaded 
which is used as a check against invoices and mine reports: 
the amount of coal in the chutes from the mines, from other 
stations and from storage; the weight of coal unloaded for 
storage or other purposes; the cords of wood received; the 
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Fig. 2—Record of Engineers and Firemen 


tact of traveling fuel inspectors and road foremen of engines in 
an educational way. 

There are numerous advantages in daily accounting and records 
of trip performance, for in addition to keeping the subject con- 
tinually before the men, it also brings out mechanical defects 
in the engine with the least possible delay, enabling the mechan- 
ical department to keep the engines in better condition, resulting 
in fewer failures and decreased fuel consumption. When there 


amount of coal forwarded, and the amount of coal and wood 
issue for the various purposes. Provision is also made for 
recording the amount of coal sold. On the reverse side of the 
report the individual issue to locomotives is shown, in support of 
which the fuel ticket is furnished. A place is provided for 
listing the issues according to class of service, in addition to the 
information as to the names of engineers and firemen, engine 
number, train number and the amount of coal issued. 


June, 1914 


A daily train tally sheet and train despatcher's report of train 
tonnage and fuel consumed as shown in Fig. 1, is made in the office 
of the division superintendent, the information shown thereon 
being furnished for fuel statistical purposes, while additional 
copies go to the car accountant and ticket auditor for check 
against the conductor's wheelage reports. The report therefore 
serves various departments. In addition to the usual information 
shown on train tally sheets we have provided place for informa- 
tion as to time called, time left, time arrived, actual and schedule 
time in service, tonnage leaving different stations, ton miles, 
coal or oil consumed, average tons per train and average pounds 
of coal or oil per 100 ton miles. We do not get absolutely correct 
tonnage when comparing it with the ton mile statistics calculated 
in the car accountant's office, for the reason that we do not get 
all of the tonnage changes, but in comparing these figures we 
find that there is only from two to three per cent of error and 
the advantage obtained by having the tonnage figures available 
in not to exceed three or four days after performance is made, 
more than offsets the disadvantage of the errors in figures quoted. 

This report is made in triplicate. The information compiled by 
the fuel supervisor shows the pounds of fuel consumed by trips 
by individuals according to the class of service and is carefully 
checked for excessive consumption of fuel, taking into consider- 
ation the actual time in service and tonnage in the train. These 
tally sheets are figured and sent to superintendents and master 
mechanics in from three to five days after the date of the report. 
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with minimum delay; this means reduction in overtime paid 
enginemen and trainmen and improved working conditions. 
Reduction of terminal delays, both as to engines and trains. 
From this it would seem apparent that a properly organized 
and efficient fuel department is the pulse of the operating cost 
of a railroad. 


DISCUSSION 


It was pointed out that the chief purpose of keeping coal 
records was that of locating the leaks in the use of fuel. The 
daily reports are of advantage for two prominent reasons: 
First, because they give an indication of what an engine crew 
is doing, and serve to create a little rivalry among the men 
on each division, which will naturally produce good results; 
and, second, they serve as a basis for starting investigations 
as to where the extravagent use of fuel is taking place. Pro- 
vision should also be made whereby the amount of coal used 
at terminals could be accurately determined. 

The practice of the Santa Fe to make their adjustments 
for shortages or surpluses in the price of coal per engine 
was criticized by many members, as it would not give a true 
idea of the cost of operation of the locomotive, and tended 
to submerge the shortages to such an extent that they would 
not be given the investigation they should receive. 

The Chicago & North Western has followed the practice 
of having individual estimates made of coal placed on tenders; 
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Fig. 3—Monthly Performance of Engineers and Firemen 


A loose leaf record of engineers and firemen is also kept, the 
information being copied from the daily train tally sheet and 
used in connection with compiling monthly reports as shown in 
Fig. 2. 

Fig. 3 is a record of the fuel performance of the engineers or 
firemen and is published monthly, blue print copies being sent 
to all concerned, also to roundhouse foremen for posting on the 
bulletin boards at terminal points. In compiling the report, care 
is taken to keep separate the performance according to class of 
service, the passenger service being further segregated according 
to trains where there is a large variation in the average weight 
or where the time is fast. In freight service segregation is made 
as between through and local freight. 

A few of the principal advantages of a daily accounting system 
which reflect directly on operating costs, are: 

Increased supervision over trip performances, resulting in in- 
teresting the individual in economical use of fuel. 

Better power condition by being able to stop the steam leaks 
causing excessive consumption of fuel, in five or six days instead 
of that many weeks. 

Reduction of engine failures and the many disadvantages re- 
sulting therefrom. 

Better train loading, thereby reducing all operating expenses 
entering into cost of conducting transportation. 

Better train despatching, enabling trains to get over the road 


that is, the hostler or the coal chute foreman would make 
one estimate and the engineer another. This has been used 
for the past three years with practically no trouble. In 
regard to the weighing of coal placed on tenders, it was 
thought fully as satisfactory to measure it by volume, and 
thus eliminate the use of expensive scales for this service. 

The daily performance sheet serves as a check on the coal 
delivered to locomotives and materially reduces the amount 
of shortage. This practice also will tend to improve the 
condition of the locomotives and make the enginemen care- 
ful about reporting defects so that they may have a better 
chance to make a good fuel record. The expense of handling 
these records is believed to be fully warranted by the good 
results they bring. On the Santa Fe the total expense for this 
work, including the services of traveling supervisors amounted to 
only 0.7 per cent of the total cost of fuel. 


STORAGE OF COAL 


C. G. Hall, fuel agent, Chicago & Eastern Illinois, presented 
a paper on the storage of coal. The following is an abstract: 

The railroads of this country, as consumers of approxi- 
mately 25 per cent of all the coal produced, are vitally inter- 
ested in perfecting arrangements for the systematic storage 
of coal each year. 

In storing coal the railroads should plan, so far as prac- 
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ticable, to move it to the final destination before unloading, 
to save the use of cars at the time when the coal is to be used. 
To do this most effectively the coal should be stored at the 
coaling stations and arrangements should be made to recover 
it without involving the use of any cars. This can be done 
by planning the storage space and devices for handling the 
storage coal at the time the coaling station is installed. A 
plant to handle up to 20,000 tons of storage coal will cost 
about $20,000. This plant contemplates the use of a bridge 
and traveling clam bucket, the coal to be taken out of the cars 
and placed in storage by means of the bucket, the labor to 
be performed by the regular coal chute force during the dull 
seasons of the year, so that the labor cost would be a very 
insignificant item. The coal is then recovered by picking 
it up with the clam and delivering it on the conveyor chain 
which discharges it directly into the receiving hopper of 
the chute. 

By operating such a plant the railroad company would 
secure the benefit of the reduced expense of moving the coal 
during the dull period of the summer and avoid to some ex- 
tent the congestion which prevails in the fall, due to the heavy 
movement of grain and the abnormal movement of coal. 

At the time the railroads are storing the coal, which should 
be either egg or lump, the mines are producing nut and slack 
(representing from 38 per cent to 60 per cent of the volume 
of coal stored) for the commercial market, giving the rail- 
roads this additional tonnage at a time when they need the 
trafic and can move it at the lowest cost. As the distance 
from the coaling stations to the source of supply increases, 
so does also the amount of the saving resulting from the 
storage of coal increase. The expense of unloading and re- 
loading is very reasonable, as the experience of railroads that 
have at different times stored coal as a protection during 
strikes or suspension of work at mines develops that the 
work can be done at a cost of ten cents per ton, including 
cost of tracks, interest on investment for cranes and all other 
items entering into the expense. The following shows actual 
expense of one road for unloading and reloading coal at three 
different stations during the winter and spring of 1912: 


UNLOADING 
Average cost Total Total 

Station Tons Labor labor Supplies Track cost average 
oM RE 9,870 $293.23  .0297 $27.10 $179.27 $499.60  .0506 
| a EE 9.396 285.31 .0304 UA Poi 285.31 .0304 
AA 7,373 175.76 | .0238 198.77 374.53 = .0508 
26,639 $754.30 .0283 $27.10 $378.04 $1,159.44  .0435 

RELOADING . 
Total cost of handling 

Total 

Labor Average Supplies Total average Cost Average 
$219.87 0223 —— $219.87 .0223 $719.47 .0729 
203.41 .0216 203.41 .0216 488.72 .0520 
30.00 .0040 30.00 .0040 404.53 .0549 
$453.28 .0159 | $453.28 .0159 $1,612.72 0604 


This average cost per ton would have been materially re- 
duced if a greater tonnage had been handled at each point. 

Contrary to the common belief, coal does not suffer serious 
losses when exposed to the elements. Exhaustive tests and 
researches have been made by the University of Illinois and 
the Bureau of Mines, and the bulletins issued indicate that 
the calorific loss on coal exposed to the open air for one 
year or more is not sufficiently great to make the storage of 
coal prohibitive. 

The disintegration of coal is a greater obstacle to storage 
than the losses in heat value, as there is no question but that 
the bituminous coals of this country will slack badly when 
exposed to the elements six weeks or more This makes the 
rescreening plant a necessity where coal is stored in large 
units and subsequently recovered for the market. The ability 
of railroads and other steam users to procure for storage 
sizes larger than they ordinarily use, enables them to recover 
the coal in a satisfactory state for their purposes without 
rescreening. 
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When coal is stored in large units great care is required to 
avoid spontaneous heating. A recent Bulletin of the Uni- 
versity of Illinois contains an extensive and complete report. 
prepared by Professor S. W. Parr and F. W. Kressman, or 
the results of their experiments and investigation of the ques- 
tion of spontaneous combustion of coal, and all who are in- 
terested in this subject should secure a copy of this bulletin. 
Their enumeration of preventive or precautionary measures 
to be considered when storing coal are as follows: 

a. The avoidance of an external source of heat which may in anv way 
contribute toward increasing the temperature of the mass is a first and 
prime essential. 

b. There must be an elimination of coal dust or finely-divided material. 
This will reduce to a minimum the initial oxidation processes of both the 
carbonaceous matter and the iron pyrites. These lower forms of oxidation 
are to be looked upon as forces, without which it would be impossible for 
the more active and destructive activities to become operative. 

c. Dryness in storage and a continuation of the dry state, together with 
an absence of finely-divided material, would practically eliminate the oxida- 
tion of the iron pyrites. 

d. Artificial treatment with specific chemicals or solutions intended to 
act as deterrents does not offer great encouragement, though some results 
seem to warrant further trial in this direction. 

e. By means of a preliminary heating, the low or initial stages of oxida- 
tion are effected. These sources of contributory heat being removed, the 
forms of destructive oxidation are without the essential of a high starting 
temperature and are therefore inoperative. Whether such preliminary 
treatment is within the realm of practical or industrial possibility could 
not, of course, be determined within the scope of these experiments. 

f. The submerging of coal, it is very evident, will eliminate all of the 
elements which contribute toward the initial temperatures. As to its 
industrial practicability, like the conditions under e above, it can best be 
determined by actual experience. 

g. Other processes may be suggested by the formulation of the principles 
involved. Such, for example, would be the distribution throughout the 
coal of cooling pipes through which a liquid would circulate having a 
lower temperature than the mass. This would serve to carry away any 
accumulation of heat and confine the oxidation to the lower stages only. 
On the contrary the proposition sometimes made to provide circulating 
passages for the transmission of air currents is of questionable value. since 
it may result in the contribution of more heat by the added accessibility 
of oxygen than will be carried away by the movement of the air. 

Conclusions —The storage of coal carried on successfully 
means: 

More regular working of the mines, resulting in lower cost 
of production, better satisfied labor, more efficient mining 
methods and a greater percentage of coal extracted. 

Equalized movement, enabling carriers to provide equip- 
ment and handle at minimum cost. 

Avoiding the spasmodic demands for certain sizes, resultant 
car shortages, boom prices, sharp practices to escape contract 
obligations, and the general dissatisfaction resulting from 
the various causes enumerated. 

The consumer should receive sufficient concessions from 
producer and carrier to offset the expense and deterioration 
incident to storage and withal enjoy a reduction in the ulti- 
mate cost. 

Confining of coals to proper distance zones, enabling op- 
erators to work out nearby fields more thoroughly instead of 
mutilating them to get out a little cheap coal to meet the 
keen competition, leaving a greater percentage of coal in the 
ground in such shape that it can never be recovered. 

The accomplishing of more in the conservation of our coal 


resources than any other one agent. 


DISCUSSION 


From the discussion it seemed that in the practice of stor- 
ing coal some members had found no difficulty, while others 
had found considerable. It was generally believed that coal 
with considerable slack would not be a good coal to store, 
and as pointed out in the paper, where the storage of coal is 
necessary it would be advisable to use large lump, which, 
when it disintegrated, would not be so small that it could not 
be used satisfactorily in a locomotive firebox. 

Mr. Schaefer, of the Roberts & Schaefer Company, cited 
an installation for a district in the southwest, where a 50,000 
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ton storage plant was being built. It is expected that this 
plant will pay a profit of at least 10 per cent, after 10 per 
cent for depreciation and 6 per cent interest charges, together 
with all other costs of operation, have been deducted. This 
plant is to be stocked in the summer, when the cost of coal 
is at a minimum, and the coal sold in the winter at the pre- 
vailing winter prices. 

Where practical it was advised that a good foundation 
should be made for storage piles, such as reinforced concrete, 
so that when the pile was cleaned up there would be no dirt 
and other foreign material picked up. One member reported 
that coal had been successfully stored, being handled by a 
locomotive crane at a cost of loading and unloading of about 
4.67 cents per ton, with an average depreciation of 2.5 per 
cent. The kind and size of coal will determine the size of the 
pie to be made. With slack coal the piles should not be too 
high, and they should be well ventilated to prevent fires by 
spontaneous combustion. The coal should also be of low 

sulphur content. It was believed that good results could be 
obtained with coal after it had been stored, but different 
methods will have to be used in firing. 

J. G. Crawford, of the Burlington, stated that where pos- 
sible deep piles should be made, as the deterioration prac- 
tically only takes place at the top and sides. Tests were 
made on a Wyoming coal that had been stored four years and 
it was found that there was practically no loss in heat value, 
and 18 in. down from the top and 6 in. in on the sides the 
coal was in as good condition as when stored. The jacking 
up of tracks over coal piles and running the cars up on the 
track for dumping was believed to be poor practice, as the 
slack would settle under the track and create a solid bed, 
which would be susceptible to spontaneous combustion. 

Eugene McAuliffe made a very interesting plea for the 
storage of coal, stating that by so doing the railroads would 
receive better service at the mine, being able to get con- 
tinuous tonnage throughout the year, and much better coal, 
as the miners themselves, when they found it possible to have 
steady employment, would be of a more settled nature and 
more satisfied with their working conditions. It would tend 
to greatly eliminate the mine troubles that have been so 
common in the past few years. 


SIZING OF COAL FOR LOCOMOTIVE USE 


The following is taken from a paper by A. G. Kinyon, loco- 
motive fuel engineer, Clinchfield Fuel Company: 

A fundamental law or condition for perfect combustion of coal 
is that oxygen must touch the fuel burned. Not only must the 
oxygen touch the fuel burned, but the more intimately mixed the 
oxygen is with the fuel, the more perfect the burning will be. 
The smaller the lumps or pieces into which a given quantity of 
coal is divided, the greater the area exposed to contact with the 
air. It does not follow, however, that the further this is carried 
the better the results will be. The limit of the smallness of the 
size of the coal is fixed by the tendency of the fine particles of 
coal to lie so closely together as to prevent the free passage of 
air through the fuel bed, rather than to the light weight of the 
small particles. But this tendency to prevent the free passage 
of air through the fire also tends to tear holes in the fire. From 
the writer’s experience in firing different coals under various 
conditions, it has been found that the best results possible are 
obtained with coal not larger than 2 in. cubes, and preferably 
with one inch cubes, and it is his belief that this size will give 
best results when proper methods of firing are followed. Proper 
methods of firing are believed to be—having a light, level fire, 
supplying the coal in small quantities at. frequent intervals, and 
distributing each shovelful over as large an area as possible. 
'fhis brings up another point which will have to be considered. 
We know that if a shovelful of very fine coal be thrown upon 
a brightly burning fire, and spread over a large surface, the 
volatile matter or hydrocarbons will be evolved instantaneously 
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and there will be little time or chance for them to burn, and 
much of them will go away in the form of dense black smoke. 
This, then, is another limiting condition as to the small size of 
the coal. It is true that by wetting fine coal we can prevent 
small particles being carried out unburned, but it is difficult to 
spread wet coal evenly or get it to burn evenly. Not only this, 
but every bit of moisture in coal must be evaporated before the 
coal commences to burn, and this takes heat. By this we do 
not mean to infer that coal should never be moistened; on the 
contrary, we believe it should be kept moist enough to lay the 
dust and prevent it from blowing off the tank or into the eyes 
of the crew. 

If we build the fire up to the thickness required to have it 
burn solidly and evenly with the large lumps, we will have it 
heavier than it should be for economy. Another objection to 
large lumps is the fact that it is necessary to put in large quan- 
tities at each firing, thus tending to reduce the firebox tempera- 
ture and possibly bringing it down below the splitting up point 
of the gases, and they are lost entirely. 

Inquiries were sent out in regard to the best methods of pre- 
paring coal for locomotive use. Some thought the preparation 
should all be at the mines and others at the tipple. All agreed 
that the locomotive was not the proper place to prepare it, at 
least for hand firing. One correspondent gives $5,000 as the cost 
of a crusher installed at a mine to crush run-of-mine coal. Quot- 
ing the correspondent: “The rolls of these crushers were 30 in. 
in diameter and 36 in. long, double roll with inserted teeth 23$ in. 
square by 414 in. long. The size of the chunks would average 
12 in. by 12 in. by 20 in. The coal was very hard. The speed of 
the rolls is approximately 100 r. p. m. The percentage of sized 
lump when running through the crusher under a test was as 
follows: Slack (1% in. round) 10.2 per cent, lump 78.1 per cent, 
oversize (12 in. by 8 in. by 6 in.) 117 per cent. The crusher 
handles 100 tons per hour and takes the coal just as it comes 
from the mine, without any labor cost, and the cost for power 
is practically nominal, being only $15 for the first month's 
operation." 

The advisability of sizing the coal at the mines or coaling sta- 
tion depends upon the nature of the coal, the number of times 
it will be handled from the mines to the locomotive tender, and 
the means of handling it. It is admitted that the fireman gives 
proper attention to the matter of firing and other duties, such as 
watching signals, ctc., he has no time or inclination to properly 
break lumps. 

Inquiries as to methods of preparing coal for locomotives 
equipped with stokers that do not combine a crusher in their 
installation, developed that the preparation was chiefly done by 
screening. In some cases this was done at the mines and in 
others at the coal tipples. There is one stoker which will handle 
either run-of-mine containing 10 in. lumps or slack equally well, 
having a crushing feature that allows of meeting conditions as 
they are found, and adding but little to the first cost of the 
machine and nothing to its complication. 

It is the writer's opinion that where coal 1s machine mined and 
shot only with powder, the best and cheapest method of sizing 
for all concerned, will be to pass such coal over a five or six-in. 
screen. The amount of fine slack coal so mined is negligible 
and the lumps that pass over the screen can be disposed of for 
other purposes and at a higher price which will allow a lower 
price for locomotive fuel. 


DISCUSSION 


J. W. Hardy, formerly of the Rock Island Lines, stated 
that there never has been such a need as at the present for 
properly sized coal for locomotive use. The demands made 
upon the railroads have so materially increased in the past 
year, with the heavy cars and increased tonnage trains, all 
at the same rates that prevailed when these conditions were 
not required, that this could not be performed economically 
without a good grade of coal of the right size on the locomo- 
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tive tender. Coal chutes should be so designed that the coal 
would remain well mixed and be of the size intended. Pur- 
chasing agents should be made to realize the importance of 
having the right kind of coal and be shown how a difference 
of a few cents for a ton of coal might make a material saving 
in the operation of trains. 

W. L. Robinson, of the Baltimore & Ohio, mentioned some 
tests made on that road with the Street stoker on a Mikado 
locomotive fitted with a brick arch. It was found that 3.7 Ib. 
of coal were used per horse power per hour, with nut, pea 
and slack, which passed over a 1% in. screen, while 4.18 Ib. 
of coal were used per horse power per hour for slack which 
passed over a 34 in. screen, showing about a 15 per cent dif- 
ference and giving a good indication of the value of the 
proper size of coal. 


MODERN LOCOMOTIVE COALING STATION 


The report on this subject will be published in the July issue. 
It is signed by Hiram J. Slifer, chairman, E. A. Averill, E. E. Bar- 
rett, W. E. Durham, G. W. Frecland, W. T. Krausch and R. A. 
Ogle. 


FIRING PRACTICE 


The report of the committee on this subject consisted of 
the entire report submitted last year with such corrections as 
were requested at the last convention. The report is signed 
by D. C. Buell. chairman; T. E. Adams, W. C. Hayes, A. N. 
Willsie, T. R. Cook, R. Emerson, O. L. Lindrew, L. R. Pyle, 
E. C. Schmidt. The following are the changes made in the 
report of last year: 

Firing Tools.—Drawings were presented of shovels recom- 
mended, the capacity being from 12 to 15 lb. of bituminous 
coal. Coal picks were recommended to be about 12 in. long 
and weigh 414 lb. Specifications were also presented for a 
standard rake to be used on locomotives, and for slice and 
shaker bars. 

Other recommendations were included in the new draít of 
the report, among the most important of which 1s: "When 
various kinds of coal are being supplied to engines of a cer- 
tain district the draít appliances should be designed and 
adjusted so that the engine can successfully and economically 
burn any and all of these grades of fuel. In other words, it 
is not necessary to change the draíting of an engine to burn 
different grades of fuel successfully." 


COAL SPACE AND ADJUNCTS OF TENDERS 


The following is from a paper by L. R. Pyle, traveling fireman, 
Soo Line: 

The object of this paper is to show how great a need there is 
for the coal to be delivered to the fireman all the time. Some 
may take exception to the statement that a fireman will waste 
10 per cent of the coal he handles twice, but from my personal 
experience and observation while riding and firing engines where 
coal has to be shoveled ahead, I know that this is not exaggerated. 

On large locomotives when the full tractive power is sustained 
for long periods, the fireman should be giving his entire atten- 
tion to his work in the cab. Just the minute the fireman has to 
shovel down coal he ceases to be a fireman, and becomes a coal 
heaver at $375 per hundred miles. All instructions are forgotten 
and all he thinks of is to shovel coal. 

Types of Hoppers—The sides of the coal space should be ver- 
tical about one-third of the way and then slope toward the bot- 
tom of the coal space at an angle of 65 or 70 deg. An exten- 
sion of the coping, curving in over the coal space for a distance 
of about 18 in., is no doubt a help in keeping coal from rolling off 
while the locomotive is in motion. Some roads using tenders of 
large coal space, start the slope in the back from the top of 
the coping down to the shovel sheet at an angle of about 50 deg.. 
instead of having a vertical back to the coal space. Personally, 
I think this type is the best on large capacity tenders. 

Coal Gates.—Coal gates should be of iron with a supplementary 
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gate on the bottom, which should work on a pivot so that it 
may be raised or lowered at will. Some prefer the gates in 
iour pieces, which is a good plan when they are very high. 
There should be hooks or cleats on the side of the coal space to 
hold the gates open. If the coal is not well prepared and con- 
tains large lumps the gate should have openings every 10 in. or 
12 in. The inverted V-shaped opening in the bottom of the 
gate should be about 14 in. high and 24 in. wide. We have found 
that this opening will allow all the coal to pass through. When 
the coping is high, an arch or yoke should be placed over the 
gate to keep the sides from bulging. 

Wings or Fenders—A fender in the gangway helps to keep 
coal from rolling out, and should be used, if the apron does not 
extend too far back. In case the fender is not desirable on ac- 
count of the element of safety the gates may be set back from 
the front of the water leg of the tender about 6 in., and this will 
form a shoulder which will act as a fender. 

Mechanical Coal Passer.—On one trip while riding an engine 
equipped with a late type of coal passer, we made one hour and 
thirty minutes better running time than we could have made had 
we stopped for coal twice, as would have been necessary with 
the hopper type of tender. This time was made by being able to 
make better meets and passing points for passenger trains. An- 
other feature in favor of the passer is that the coal is delivered 
to the fireman in the best possible condition. There is fresh coal 
on the tender all the time and the slack and lumps are kept well 
mixed. 

On the tilting type of passer the main trouble reported is that 
the hinges are weak and break frequently. This may be helped 
to a great extent by using an oval hole in the hinge, which will 
make a more flexible joint at the base of the hopper. There are 
two types of the tilting hopper; one which fits inside the coal 
space, and one which rests in a bed on the front part of the 
tender. The latter is much the better type. 

The reciprocating plunger type consists of a steam cvlindei 
containing a piston and a rod which is connected to a plunger 
and a rectangular trough which is placed in the bottom and back 
end of the coal pit. The width of the trough is practically the 
same as the width of the coal pit, which is from 4% to 5 ft. ; its 
sides are 15 in. high, and are provided with flanges overhanging 
the top of the plunger. Suitable packing is applied to prevent 
any coal being drawn back of the plunger. The plunger is oper- 
ated by a lever on the front of the left water leg. 


DISCUSSION 


The moral effect on the fireman of having labor saving de- 
vices, such as the coal passers, will be such as to greatly 
increase his efficiency and will thus be a step toward fuel 
economy worthy of the expenditure. It would eliminate the 
necessity of two firemen where two are ordinarily required. 
The roads using coal passers report that they are very satis- 
factory. By their use the tenders will not have to be coaled 
as often, which in some cases necessitates the haulage of coal 
to outlying points. The coal is also better mixed, as there is 
no opportunity for the slack to collect. 


PRE-HEATING LOCOMOTIVE BOILER FEED WATER 


Monro B. Lanier, vice-president, Norton Coal Mining Com- 
pany, presented a paper on this subject from which the following 
is taken: 

That material benefit can be derived from pre-heat properly ap- 
plied is generally accepted; in point of fact there is probably 
no more potent factor in locomotive efficiency, fuel economy and 
boiler up-keep. By pre-heat is meant a reclaimed by-product 
as differentiated from direct heat applied at the expense of the 
fuel and heat generating plant. The economy to be derived from 
pre-heat is in direct ratio as the difference between the initial 
and final temperature of the feed water is to the difference be- 
tween the total heat of steam at a given absolute pressure and 
the final feed temperature. The percentage of saving varies 
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inversely with the rise and fall of the boiler pressure, increasing 
as the difference between the feed water temperature and that 
of the steam becomes less; it follows that pre-heat will show a 
greater percentage of economy in connection with locomotives 
operating at relatively low boiler pressure. Passing over other 
operating advantages, no claim for fuel economy can properly 
be made for the increase in feed temperature by means of the 
injector—the boiler being robbed of steam of high temperature 
and reimbursed with the condensation, the temperature of which 
averages 140 to 200 deg. F. 

In connection with injector fed boilers, pre-heat to be of value 
must be added between the initial temperature and the final pos- 
sible delivery temperature of feed water, the former being the 
injector delivery temperature, viz., 140 to 200 deg. F., the latter 
being the sensible heat of saturated steam at a given pressure. 

We have included a table expressing in percentage the net fuel 
economy to be derived from pre-heat from different initial feed 
water temperatures at a given absolute pressure. 


SAVING OF Fuer BY Heating FEED WATER 
(In per cent—Steam 200 absolute, representing 185 gage pressure) 


Initial Final Temperature F. 
Item Temp. 2 V FP C "V. 
No. Fahr. 120 140 160 180 200 2320 250 300 380 


1 32 7.93 9.90 11.96 14.09 16.30 18.61 22.24 28.80 40.92 
2 60 5.40 7.34 9.34 11.42 13.68 15.84 19.37 25.80 37.63 
3 80 3.60 5.50 7.47 9.52 11.65 13.85 17.34 23.65 35.27 
4 100 1.80 3.68 5.61 7.61 9.70 11.88 15.30 21.50 32.92 
5 120 coreg 1.83 3.74 5.71 7.76 9.90 13.26 19.35 30.57 
6 140 sues hee 1.87 3.81 5.82 7.92 11.22 17.20 28.22 
7 160 TE 1.90 3.88 5.94 9.18 15.05 25.87 
8 180 wee 1.94 3.96 7.14 12.90 23.52 
9 200 € js Së tas dësen 1.98 5.10 10.75 21.17 
10 210 uy Pe Sein d SN .99 4.08 9.67 19.99 
11 220 ius gé venís E .».. 3.06 8.60 18.81. 
12 250 5.37 15.29 


In practice, with injectors working full, passing water at 140 
deg. F. from a tank temperature of 60 deg. F., an increase of 
110 deg. by pre-heat, delivering the water at 250 deg. is prob- 
ably as high as can be obtained, the final delivery temperature 
increasing to a limited degree with the increased tank and in- 
jector delivery temperature. 

To offset in a measure the heat losses incident to boiler feeding 
through the medium of the injector, we must consider the prob- 
ability of detracting to a certain extent from the tractive power 
of the locomotive, at least on heavy grades, by any mechanical 
boiler feed which would necessarily be a pump. 

In modern practice, with boilers operating with steam at 200 
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lb. the metal parts are subjected to high temperature, causing 
extensive expansion throughout; water suddenly introduced 
into the boiler at very low temperature causes extreme sudden 
contraction of the bolts and sheets. The nearer the temperature 
of the feed water to that of the steam, the less injury will result 
to the boiler. From a boiler upkeep standpoint alone, pre-heat 
is of much value and is worthy of careful consideration, espe- 
cially in view of the fact that the said pre-heat is a utilized waste. 

The New Orleans Great Northern is equipping locomotives 
with a device gotten up in its shops for the purpose of pre- 
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heating the feed water. The construction and design of this 
pre-heater is simple, consisting of an auxiliary exhaust heater in 
connection with a front-end or smoke-box heater operated in 
tandem. The auxiliary heater consists of a cylindrical shell, 
Fig. 1, 8 to 10 feet in length, containing a number of copper 
tubes running lengthwise with the shell; this device is applied 
on the branch pipe—between the injector and the boiler check— 
and is connected with an exhaust pipe from the pump. The 


branch pipe continues from the forward end of the heater through 
the front end into the lower forward portion of the smoke-box 
heater. 

The front end heater is simply a hollow diaphragm supple- 
menting the regulation diaphragm for each respective engine, yet 
of the same shape and arrangement with regard to location, etc. 
The space within the diaphragm is arranged in sections by 
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diverters, placed in such position as to force the circulation of 
the water over the widest possible area; no set rules are given 
as to the exact location of the diverters, this being governed by 
the size and shape of the diaphragm, see Fig. 2. 

With the injectors in operation, the feed water passes from 
the branch pipe through the copper tubes of the exhaust heater, 
absorbing heat from that steam which is exhausted from the 
pump into the lower rear end of the shell. The exhaust steam 
passes upwards over and between the copper tube—the condensa- 
tion flowing from the lower forward end of the shell through 
a drain pipe to the ground,—the heated feed water flowing from 
the copper tubes,—passing through the continuation of the 
branch pipe—into the front end of the heater—thence upward 
circulating over the hot flattened surface around and through 
the diverters, leaving the heater at the outlet—thence through 
the boiler check into the evaporative section of the boiler. 

Line checks are placed in the branch pipe at both ends of the 
auxiliary heater, an exhaust pipe to the atmosphere relieving the 
shell of such steam as is not condensed. 

A tee on the branch pipe between the exhaust heater and the 
front end connects with the boiler check, and valves are so 
placed on both lines as to divert the feed from the front-end 
heater at any time this may be desired. A connection is made 
from the lower portion of the boiler to the smoke-box heater, 
permitting, when opened, the circulation of water from the boiler 
through the heater. 

It is claimed by the mechanical department of the N. O. G. N. 
that their engines equipped with this pre-heater are operating 
more economically, that the heretofore poor steaming engines 
are now kept hot readily and an even pressure maintained; 
further, that leaky flues, mud ring and broken stay bolts have 
been reduced to a minimum. 

The following observations were made in regard to delivery 
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temperature from each heater, and the degree of pre-heat 
obtamed under approximately similar working conditions: 


Gace Pressure 185 (200 ABSOLUTE) 


Delivery 

Injector Delivery temperature Delivery 

monitor temperature from temperature, Total Percentage 

No. 10. from exhaust front end degrees indicated 

Operating injector heater heater pre-heat economy 
Ful open..... 150 195 220 70 6.28 per cent 
ja open ..... 160 200 220 60 5.94 per cent 
1 open ..... 1X0 210 230 50 5.00 per cent 
14 open ..... 210 230 260 50 5.15 per cent 
Average ..... 160 200 220 60 5.94 per cent 


Many of the Mallet locomotives are equipped with pre-heaters 
which are practically auxiliary boilers contained within the ex- 
tension front end. Observations made on the Santa Fe System 
on operating Mallet locomotives indicated an injector delivery 
temperature of 190 deg. F. and a final delivery temperature to 
the boiler of 245 deg. F., a gain by pre-heat of 55 deg. F., rep- 
resenting a saving of approximately six per cent. 

The Pere Marquette has a number of locomotives equipped 
so that the exhaust from the pump is discharged into the tank. 
An average temperature of approximately 100 deg. is maintained 
in the tank representing an increased average tank temperature 
of perhaps 40 deg., which is of some value, the injector delivery 
temperature increasing appreciably. The apparent difficulty in- 
volved in this system is the possibility of heating the tank water 
to a degree that cannot be handled by the injector, and the 
bursting of the hose connections. 

The problem of pre-heating water seems to have received 
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the lower heater No. 2--from there it flows through the pipe Q 
into the upper heater, thence through pipe R to the upper or 
hot water cylinder, thence through pipe S into the boiler. 

Two cylinders are necessary for the pump, as the upper heater, 
No. 1, is higher than the water in the tank, so that it would 
otherwise be impossible to properly lift the heated water from 
the heater to the pump. 

A safety valve set at 5 lb. is placed on tank No. 2 at g, and is 
connected to the pipe O on the tank side of the pump to avoid 
waste of water; h is a safety valve set at 15 lb. as a protection 
in case valve g should not work. Pipe 5 runs to the cab and 
is connected to a low pressure gage; pipe 8 runs to the cab and 
is connected with a pyrometer. The outlet pipe from the pump 
is also equipped with a pressure gage in the cab. With this 
device at gage pressure of 185 lb. and tank temperature of 60 
deg. F. a delivery temperature of 200 to 210 deg. F. mav possibly 
be attained, representing a saving of approximately 13.5 per cent. 
less the steam loss incident to operating the pump, and any loss 
from reduction of draft that might be occasioned by diminishing 
the volume of steam exhausted through the stack. In this con- 
nection it is claimed that not more than 6 to 8 per cent of the 
exhaust is utilized, the supply being automatically adjusted. 


DISCUSSION 


J. A. Carney, superintendent of shops of the Burlington, 
spoke of tests being made on that road with a duplex water 
pump, located on the side of the locomotive, for forcing the 
water into the boiler. The exhaust on both this pump and the 
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greater attention in Europe than in America. There are a num- 
ber of systems of pre-heating in practice on English and Con- 
tinental lines. One or more of the European devices have been 
experimented with in this country with more or less success, 
one of these being illustrated in Fig. 3. 

This system eliminates injector boiler feeding, accomplishing 
this through means of a steam driven pump. The source of the 
pre-heat is exhaust from the cylinders and pumps. 

A part of the exhaust from the cylinder is diverted from the 
nozzle by means of a shutter or flap valve controlled from the 
outside of the smoke-box, and is brought through the pipe T 
to the automatic regulating valve B, in connection with the ex- 
haust from the pumps which is tapped in at Y and Z and intro- 
duced into the upper of the two heating tanks (1); thence 
through pipe U into the lower heating tank (2), the water sur- 
rounding the tubes in the tanks absorbing the heat from the 
steam, the condensation running out through pipe ]' to the 
ground. 

Water enters the pump through the pipe O where it is forced 
through the lower or cold water cylinder, through pipe P into 


air pump is used to heat the water in the tank. It has been 
found that an average of 177 deg. is obtained at the boiler. 
As high as 205 deg. has been reached and the minimum was 
138 deg. With this arrangement it is claimed that 12% per 
cent economy is obtained. Some members spoke of turning 
the exhaust steam from the pump into the tank when in- 
jectors are used, care being taken that the temperature of the 
tank water did not get so high but that the injectors could 
handle it. Other members have found that this was not satis- 
factory, as with some grades of water a deposit of scale would 
be found in the tank. 


ENGINE FAILURES ON THE COTTON BELT 


A paper by Raffe Emerson on Fuel and Failures was read. 
This is a study of some results on the St. Louis Southwestern. 
An abstract follows: 

The St. Louis Southwestern, including the Texas division ot 
the road, operates about 250 road locomotives. About 200 
of these are in service, the others being spare and shop en- 
gines. This represents average present conditions. Thirty- 
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five switch engines are not included in these figures. Ten 
years ago there were about 50 engines less than now. The 


present mileage per year of road engines is about 612 millions, 
a little over 4 million of which are in freight service. The 
yearly total locomotive mileage of road engines ten years 
ago was not much less than now. 

The following is the failure record for 11 years: 


Calendar year Engine failures Calendar vear Engine failures 


10 5 oo boe Gees 268 1909.5. be eee sakes 95 
EE E ov wee aS 294 TONO: a Rien 106 
1905 ina Oe be ERA 73 IU1l..swada ses rx aie cds 160 
1906. wet leq metas 254 EE Hawes 145 
RER eae sak E Seas 250 1913. oua PvE oh 101 
I908 is oua Edd created 132 


It may be explained that the definition of an engine failure 
on the St. L. S. W. is about the same as for other roads in 
the same territory. Mr. Adams has succeeded in bringing 
his engines up from a performance of less than 10,000 miles 
per failure, to a yearly average of over 65,000 miles, and he 
has frequently reached as high as 200,000 and 300,000 miles 
between failures. One case is on record of 503,000 miles 
without a failure. 

The Cotton Belt failure record owes its remarkable im- 
provement chiefly to the following elements: 

Elimination of the words "Poor Coal" as an engine failure 
excuse. Mr. Adams maintains that no coal is poor—that all 
kinds of coal may be successfully fired if the peculiarities are 
understood, and sufficient skill is used in handling the fire. 

Attempt to eliminate all causes of mechanical failure, by 
redesigning and replacing every kind of locomotive part that 
breaks or fails. 

A rigid system of inspection of the engine on arrival at a 
terminal. This rigid inspection is not costly; it is certain in 
its operation and results, and it pays. 

Thorough understanding and co-operation between 
mechanical officers, shop men, roundhouse men and road men. 


ECONOMIES IN ROUNDHOUSE AND TERMINAL FUEL 
CONSUMPTION 


A paper on this subject was presented by F. W. Foltz, fuel 
supervisor, Missouri Pacific. An abstract will be published next 
month. 


OTHER BUSINESS 


A. L. Mohler, president of the Union Pacific, made a short 
address during the Tuesday morning session. He spoke of 
the manner in which some roads are improving the fuel situa- 
tion consistent with their financial condition, calling attention 
to the possibilities there are in this connection for the saving 
of money, particularly where funds are available to invest in 
this direction. The fuel question should be carefully studied 
and studied properly, being followed through its course on 
the railroad from the purchasing agent, who buys it, to the 
engine crew and others who use it. To obtain the best re- 
sults there must be the greatest harmony and co-operation 
between all departments which in any way effect the con- 
sumption of fuel. The water conditions must be good, which 
means heavy outlay, and the coal supply uniform. Care must 
be taken in train movements, and all correlated matters given 
thorough consideration. Mr. Mohler was thoroughly in sym- 
pathy with the work of the association. 

H. L. Cole, assistant secretary of the government railway 
board of India, attended the meetings and made a brief ad- 
dress on conditions in India. He is making a tour of in- 
spection of American railroads. 

M. D. Franey, master mechanic, Lake Shore & Michigan 
Southern, made a few remarks on the new smoke washing 
plant at the Englewood roundhouse, mentioning the success 
with which the installation had been attended. 

Mr. Perley, of the Oregon Short Line, addressed the mem- 
bers pointing out how they may greatly assist the railways in 
forming public opinion by mentioning to the people with 
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whom they come in contact the real trials and tribulations of 
the railroads. 

J. G. Crawford reported for the committee on fuel tests that 
very little information could be obtained, suggesting that the 
roads endeavor to obtain all the information possible as to 
the efficiency of the different grades of coal, methods of 
firing, etc. 

The secretary's report showed a total membership of 642, 
with a cash balance of $885.25. 

The following officers were elected for the ensuing year: 
D. R. MacBain, superintendent motive power, Lake Shore & 
Michigan Southern, president; D. C. Buell, Union Pacific; 
J. G. Crawford, Chicago, Burlington & Quincy, and B. P. Phil- 
lippe, Pennsylvania Railroad, vice-presidents. E. W. Pratt, Chi- 
cago & North Western; C. M. Butler, Atlantic Coast Line; W. L. 
Robinson, Baltimore & Ohio; T. J. Lowe, Canadian Northern; 
R. R. Hibben, Missouri, Kansas & Texas, were elected mem- 
bers of the executive committee. Chicago was chosen as the 
next place of meeting. 


FLANGE LUBRICATORS 


BY ROBERT W. ROGERS 


There are many devices used in Europe to lubricate driving 
wheel flanges. The German Railway Administration Sociery 
recommends the use of flange lubricators on the forward driv- 
ing wheels of all passenger locomotives and the rear wheels of 
locomotives having a tender as part of the locomotive. This 
class of engine is used in both freight and passenger service. 

The lubricator cup is generally placed above the running board 
and the lubricator so attached that the vibration or the move- 
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ment of the driving springs cannot influence its position against 
flange. The well known hard grease type is met with quite 
often, the cartridge being filled with a grease and tarry com- 
pound. This is shown in Fig. 1. 

Another type is shown in Fig. 2 which has the nozzle guided 
against the flange by a plate spring in conjunction with a movable 
arm. This type is fed by crude oil, the flow being controlled 
by a drip cock. Fig. 3 shows an apparatus used in Austria. 
In this case the cartridge consists of a sheet of plate zinc filled 
with felt. Where the valve stuffing boxes are high the oil and 
water from the swab cup is led to this lubricating cartridge. 


RAILWAY STOREKEEPERS’ ASSOCIATION 


Outlines of the Papers and Discussion at the Elev- 
enth Annual Convention Held at Washington, D. C. 


The eleventh annual convention f the Railway Storekeepers' 
Association was held at the Hotel Raleigh, Washington, D. C., 
May 18, 19 and 20, J. W. Gerber, general storekeeper of the 
Southern Railway at Washington, presiding. 

The convention was opened with prayer by the Right Reverend 
Alfred Harding, bishop of Washington, after which the 
association was welcomed to the city by Hon. Oliver P. New- 
man, commissioner of the District of Columbia. 


THE PRESIDENT’S ADDRESS 


President Gerber, in his opening address, spoke in part as 
follows: i 

The first two years of the life of this association can probably 
be best described as a period when we were finding ourselves. 
This is indicated by the papers discussed at that time. At the 
convention of 1907, President Rice, in his address to the asso- 
ciation, stated that he believed that we have proven to our 
superior officers, each year, that we are benefited by coming 
together as an organized body. 

What was true then is true today and each year of the life 
of the association has seen a broadening of the scope of its 
work, making possible more systematic and intelligent methods 
in the ordering and handling of material and supplies and an 
increasing effort on the part of the members to place the work 
of the stores department on the highest possible plane. 

Through the work carried on by the members special interest 
has been created in the reclaiming of serviceable material from 
scrap, the elimination of obsolete material from stocks, better 
methods of accounting, and a realization of the responsibility 
that is ours in connection with the handling and care of the 
vast amount of material required in railway operation. 

We have seen the adoption by the association of a standard 
classification of scrap, a standard material classification, standard 
specifications, classification and inspection rules for railroad con- 
struction oak timbers, these specifications having been accepted 
as recommended practice by the Master Car Builders! Asso- 
ciation and Master Mechanics' Association, and adopted by the 
Hardwood Manufacturers Association of the United States. 

While the adoption by the association of a standard scrap 
classification has reduced the work of the scrap classification 
committee, I believe that the committee could be profitably 
engaged in considering suggestions of changes in the classifica- 
tion to meet changing market conditions, and the collecting of 
information showing the advantages of a uniform classification 
for scrap material The classification recommended by the asso- 
ciation will not take the place of the various scrap classifica- 
tions now in use by the railroads until we can show by specific 
examples that the Railway Storekeepers’ classification does 
possess advantages over the other classitcations. The subject 
is one which concerns every railroad and a great many of our 
manufacturing plants. 

The committee on standard buildings and structures, ap- 
pointed since our last convention, has already shown the neces- 
sity for such a committee, and the information gathered and 
placed at the service of the lines represented in the association 
is of great value. Through the work of this committee we can 
keep in touch with the latest and best designs in the construc- 
tion of storehouses, oil houses, lumber sheds, casting platforms, 
scrap docks, etc. 

The comnittee on the book of standard rules will present a 
report representing a vast amount of labor on the part of the 
committee members and providing in every detail for a com- 
plete stores department organization. No more important work 
has had the consideration of a committce of this association. I 


think we can safely predict that the value of the book of rules 
will be quickly recognized by all railways and that it will become 
the hand book and guide in the daily operations of stores depart- 
ments, 

The growth of the association has been very gratifying, and 
although counting an existence of only 11 years, we now have 
more than 215,000 miles of railways in the United States rep- 
resented by membership in the association, the equipment of 
these lines totaling more than 57,000 locomotives and 2,400,000 
cars. 

A very large proportion of the railway mileage of the Dominion 
of Canada and the Republic of Mexico is represented in the 
association and we also have representatives of the railways 
of England, Australia, Japan, China, Cuba, Honduras, South 
and East Africa. 

The active membership is over 700. Membership alone, how- 
ever, is not our principal claim for the benefits arising from 
the Railway Storekeepers' Association. Rather it is the awak- 
ened interest in the daily work of the stores department em- 
ployees, and the putting into effect of better methods resulting 
in greater efficiency and economy in railway operation, all of 
which is being accomplished by the bringing together in one 
association of representatives of the stores, purchasing and 
accounting departments. 


FAIRFAX HARRISON'S ADDRESS 


Fairfax Harrison, president of the Southern Railway, aíter 
a few opening remarks commending the association for the 
good work it was accomplishing, gave the following address on 
The Ideal Storehouse System: 

No other business enterprise requires so many different things 
in such large quantities as a railroad, and the importance of the 
storekeeper in the railroad organization may be measured by 
the value of the materials and supplies for the safekeeping and 
proper issuance of which he is responsible. i 

The statistics of the Interstate Commerce Commission cover- 
ing railroads having gross revenues of over $1,000,000 per annum, 
show that these companies, operating 239,938 miles, had on hand, 
on June 30, 1913, materials and supplies valued at $317,773,723, 
or an average of $1,324 per mile of road. Including materials 
and supplies carried by the Pullman Company, this total is 
brought up to something over $322,000,000. If we assume that 
these balances represent a three months' supply, this would mean 
that your monthly receipts and issues would aggregate something 
over $100,000,000 and that you handle during the course of the 
year property to the value of approximately $1,200,000,000. 

For the successful and economical handling of property of 
this enormous value it is essential that your business shall be 
thoroughly systematized in all of its departments, and meetings 
such as this, where experiences can be compared and sugges- 
tions for improvements threshed out, are of practical value to 
the companies which you represent. 

It is the duty of the storekeeper to have on hand and to 
supply promptly anything that may be required in the operation 
of the railroad he represents. But the storekeeper must also bear 
in mind that money tied up in material and supplies is unproduc- 
tive capital. It is earning nothing while the articles for which 
it has been expended are lying in the storehouse. On the con- 
trary, storehouse balances are a source of expense to the com- 
pany in interest, taxes and insurance. The ideal system, there- 
fore, is one which will result in the article wanted being alwavs 
on hand while the accumulation of an excessive supply of any 
article is always avoided. I need not tell-the members of this 
association that this presents; a difficult problem, Ié is one, 
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In owever, that I believe is possible of solution. In my opinion 

the solution lies in effective team work, not only within the 

O rganization of the general storekeeper, but between his or- 
£zanization and all of the men of other departments to whom 
xmaterials and supplies are issued. On every large railroad sys- 
tem there are liable to be accumulations of material at certain 
storehouses while others may be short of the same material, 
and the general storekeeper may often be able to keep down his 
total balances by transferring the surplus from a point where 
it is not needed to the storehouse needing it. 

The men who use supplies can be most helpful in aiding the 
storekeeper to avoid the accumulation of excessive supplies of 
material in current use and in preventing the accumulation of 
obsolete stores. The natural disposition of everyone using ma- 
terial is in the direction of accumulating large supplies in order 
that his work may not be held up while waiting for some essen- 
tial thing. He should, however, realize that it is to the interest 
of the company by which he is employed that an undue propor- 
tion of its capital shall not be tied up in storehouse supplies and 
he should loyally co-operate with the storekeeper to keep these 
down by carefully estimating his requirements. 

It would seem that, under an ideal storehouse system, such a 
thing as the accumulation of obsolete stocks, except insofar as 
obsolete parts are salvaged from condemned equipment and 
structures, should be impossible. There is only one way in 
which it can be made impossible and that is through intelligent 
co-operation by the users of supplies. The storekeeper should 
be advised of any change of standard, not when it has actually 
been made, but as soon as it is in contemplation, in order that 
he may work off his stock and have a minimum amount of the 
old standard on hand when the new one is adopted. 

I know that there is nothing particularly new in what I have 
said to you. Much the same ground has doubtless been gone 
over in former meetings of this association and improvements 
in practice have doubtless resulted. I think you will agree with 
me, however, that perfection has not yet been attained and that 
storekeepers, those who draw on them for materials and sup- 
plies, and the executives of the companies should all co-operate 
to bring about, as nearly as practicable, the ideal condition of 
having no surplus stock in any storehouse and of always having 
the thing that is wanted, when and where it is wanted. 


REPORT OF THE SECRETARY-TREASURER 


The report of the secretary-treasurer showed an active mem- 
bership of over 700 and a balance on hand of about $700. A 
number of letters were read from railway presidents commend- 
ing the work of the association. 


ACCOUNTING 


The accounting committee, consisting of E. E. McCracken 
(B. & L. E), E. L. Fries (U. P.), P. J. Shaughnessy (Erie), 
H. H. Laughton (So. Pac.), W. E. Brady (A. T. & S. F.), D. A. 
Williams ( B. & O.) and C. C. Dibble (C. C. C. & St. L.), gave a 
very complete and detailed report on the rules governing the 
accounting for material and supplies at storehouses. It was 
divided into four parts—llandling of Materials and Supplies, 
Accounting for Material Received, Accounting for Material 
Issued and Material on Hand. 

Discussion —A. A. Goodchild (Canadian Pacific) took excep- 
tion to several points in the report, particularly those pertaining 
to cash discounts, and second-hand serviceable material. 

A member of the committee stated in explanation that it was 
not the intention in the report to cover the practice in use on 
any particular road, but the report was given as the most desir- 
able practice to be employed. The president explained that the 
report was not binding on any road. The report was adopted 
and referred to the Association of Railway Accounting Officers. 

RECEPTION BY THE PRESIDENT 

On Monday afternoon, May 18, members were driven to the 
White House, where they were received by the President of the 
United States. 


STORE DEPARTMENT ENPENSES 


E. L. Fries, auditor of disbursements, Union Pacific, presented 
a paper on this subject, giving an analysis of the methods which 
should be employed in distributing various charges to different 
accounts. 


STANDARDIZATION OF TINWARE 


The committee on the standardization of tinware reported 
that it is working in conjunction with a similar committee of the 
Master Mechanics’ Association. The report is to be considered 
at the June convention of the latter association in Atlantic City, 
after which arrangements will be made for its presentation for 
the action of the Storekcepers' Association. 


UNIFORM GRADING AND INSPECTION OF LUMBER 


A majority and a minority committee report were submitted 
on this subject, the latter by W. HI. Clifton, Baltimore € Ohio. 
In the discussion, several members approved the minority report, 
but many, while holding the belief that it was desirable as an 
ideal toward which to work, questioned its practicability. ‘The 
minority report took the stand for inspection of all lumber at 
the point of shipment, and the differences of opinion hinged 
mainly on this. W. F. Jones (N. Y. C.) suggested the forma- 
tion of a bureau for the inspection of lumber at the mills for 
all railways. This, it was claimed, would largely do away with 
the increased expense and the difhculty of keeping inspectors 
busy when inspection at the mills is carried out by the roads. 

It was finally moved that the members of the committee get 
together and endeavor to arrive at an understanding. This was 
done and the amended majority report was adopted as recom- 
mended practice and referred to the American Railway Asso- 
ciation. Following is the amended report: 

The committee on uniform grading and inspection of lumber 
were requested by the executive committee, first, to make a 
recommendation as to whether material inspection should be 
done at destination or at the point of shipment, and second, to 
report on the uses of various woods in place of oak for stock 
and box cars. 

The committee is unanimous on the following: 

(1) That all piling and track ties should be inspected when 
received and loaded at shipping points. 

(2) That all material which is termed direct shipments, that 
is, shipments for construction, whether it be bridge or building 
material should be inspected before loaded or rather at the ship- 
ping point, for the reason that it is seldom that there are prac- 
tical men where the material is unloaded to inspect and receive 
it and if such is the case, inferior material is often accepted 
and used. 

(3) Lumber which is shipped direct for any purpose ought to 
be inspected when loaded at the shipping point. To illustrate: 
The Missouri Pacific runs through a timber country. The prob- 
ability is that 75 per cent. or more of its switch ties are loaded 
at the mills and shipped direct to the point where they are to 
be used. In such cases it is alwavs practical and advisable to have 
the material inspected at the shipping point before loaded. The 
same holds true in the extreme Northwest. 

[A paragraph was here inserted, replacing a list of the differ- 
ences between the committee members and recommending the 
formation of a bureau for the joint inspection ot vember It was 
also recommended that after lumber is once rejected, it be not 
accepted for any purpose.] 

The committee reported on the second request that the Chi- 
cago, Milwaukee & St. Paul has been using Douglas fir in place 
of oak for the following purposes: 

For Stock and Box Cars: Sub sills: nailing strips: eng. 
plates; carlines; cross ties; ncedle beams; side braces: end 
braces; ridge pieces; cornice side; belt rails. end and side; side 
door headers; side door cleats; end door cleats: stock car slats, 
side and end. 

For Locomotives: Pilots and pilot slats; running boards: foot 


boards and steps; cabs; bumper beams; longitudinal sills for 
tenders; foot boards; foot steps and coal gates for tenders. 

Other roads in the Northwest and Canada have been using 
maple for draft timbers and find that it has given as good or 
better service than the average oak which they receive from the 
South. 


STANDARD BOOK OF RULES 


The report of the committee on the standard book of rules 
consisted of a set of rules comprising a book of 146 pages. This 
is intended as a foundation for building up a store department on 
new roads or reorganizing on roads which already have such 
a department. It is very complete and is a combination of and 
selection from the best methods now in use on manv different 
railways. It is not intended that it should be binding on any 
road to adopt it, but the committee believes that with the neces- 
sary changes to suit local conditions it forms the best means 
of organizing an efficient store department. The book was dis- 
cussed in sections and a number of slight changes suggested. It 
was finally approved and adopted. 


PIECE WORK 


The committee on piece work felt that there was but little to 
add to what has already been presented to the association in 
regard to the establishing and maintaining of the piece work 
or "unit" system of handling supplies and material in the store 
department. Data were, however, submitted in addition, relating 
to the best manner of establishing prices and to a comparison 
of day work and piece work costs taken from actual operations 
of different railroads. 

The committee recommends a form to be known as form 
R. S. A. 200, as the best means of securing the necessary in- 
formation on which to base piece work prices. This form 
should be placed in the hands of the storekeeper, or others in 
charge, so that whenever it is desired to make a new rate, or 
change an old rate where conditions have been changed, he 
may compile the data from actual operations. Before securing 
such data the storekeeper should study the operation carefully 
and make sure that there are neither too many nor too few 
men engaged in the work, and that the conditions are the best 
commensurate with such expenditure as the management will 
permit. 

The data should then be obtained without the knowledge of 
the men doing the work in order that it will represent a normal 
day's work under normal conditions on a day rate basis. This is 
not done with any idea of being unfair to the men, but rather 
with the idea of being fair in all cases to both the company 
and the men. Should the men be aware of the fact that they 
were being watched and time observed on the operation which 
they were performing, it would be a very easy matter for them 
to regulate their speed so that the data would not be a true rep- 
resentation of a normal day's work, hence the price would be 
established on an unfair basis which would sooner or later prove 
unsatisfactory to the company or to the men. This is a con- 
dition that should by all means be avoided, hence the importance 
of securing data that do represent a normal day's work under 
normal conditions. As a further precaution this data should be 
secured by someone who is familiar with the material being han- 
died, who understands men and knows how to handle them and 
what they should be able to accomplish under normal conditions 
in the handling of such material. There should be at least five 
operations observed on each schedule, and ten are better if time 
and opportunity will permit. It is not fair either to the company 
or to the men to establish a piece work price on one or two 
operations, for the reason that there is a liability of making a 
price either too high or too low. Too much care cannot be 
exercised therefore in establishing prices, for, while it is an easy 
matter, so far as the men are concerned, to increase a rate it is 
a very difficult matter to decrease one, without creating dissatis- 
faction, unless there has bcen a change in conditions. 
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The data to be obtained and entered under the different column 
headings should be as follows: 

Date.—The date the operation is performed. 

Number of Men.— The total number of men engaged in the 
operation. 

Flours Each.—Total hours each man works on the operation. 

Total Hours.— Total hours for all of the men. 

Material—Quanttty— Quantity of material handled under the 
operation. 

Matenal—Unit—The unit under which the material is handled. 

Hourly Rate.—Hourly rate paid the men on a day rate basis. 

Remarks.—Any additional information. 

Average Cost—The average cost per unit as indicated by the 
totals for all of the operations. 

The storekeeper will then recommend the price in the space 
provided. In all cases the storekeeper personally should make 
his own recommendations for piece work prices and in no case 
should this authority be delegated to another member of his 
organization. 

There are two blank lines provided for a full description of 
the operation on which the price is desired. This description 
should not only outline the kind of material to be handled but 
should state the kind of car, distance carried, and all other con- 
ditions which affect the operation. 

After the data have been secured, form R. S. A. 200 should be 
made up in triplicate, the original and duplicate being sent to the 
general piece work inspector for his approval or disapproval, 
and the triplicate retained by the storekeeper. In all cases ap- 
r^^vals should be made by personal signature of the storekeeper 
i. nese requests for prices. If the prices recommended meet 
the approval of the general piece work inspector he should in- 
struct the storekeeper to make up form R. S. A. 201 (which is 
a reconstruction of form A as shown on page 147 of the 1910 pro- 
ceedings of the Railway Storekeepers’ Association), in quad- 
ruplicate, sending the original and two copies to the general 
piece work inspector with the original and duplicate of the data 
sheet attached, retaining the fourth copy for his file. The general 
piece work inspector should then approve and forward all papers 
to the general storekeeper or other official for his approval. If, 
however, the price recommended by the storekeeper does not 
meet with the approval of the general piece work inspector he 
should investigate further before authorizing the issuing of 
R. S. A. 201 to cover. 

As a further argument in favor of the piece work system of 
handling material the committee secured and presented with the 
report comparative data on a number of operations showing the 
cost per unit on a day rate basis as compared with the cost on a 
piece work basis. These data were furnished from actual opera- 
tions and showed the saving which it is possible to effect under 
the piece work svstem from a financial standpoint. 


DISCUSSION 


The report was accepted and adopted as recommended practice. 
A rising vote showed that of those roads represented at the 
convention, the New York Central, Atlantic Coast Line, Phil- 
adelphia & Reading, Chicago, Indiana & Southern, Burlington, 
Toledo & Ohio Central, the St. Paul and several others use a 
piece work system in handling stores. 


EFFICIENCY FROM STORE DEPARTMENT EMPLOYEES 


Three papers were presented at the convention on the subject 
of How to Obtain the Greatest Efficiency from Employees in 
the Store Department. The following is taken from a paper 
by W. D. Stokes, general storekeeper, Central of Georgia: 

Irrespective of the convenience, at times, of having it otherwise, 
the stern fact cannot be evaded that there is no period in any 
business career which may be correctly characterized as that of 
standing still. Progression or retrogression is invariably in proc- 
ess, no matter how imperceptible. 

A generally accepted precedent in the organization and con- 
duction of affairs, military, civic and commercial, is that the per- 
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sonality of the leader enters largely into their success and it 
would, therefore, appear as a logical sequence, that one of the 
fundamentals in obtaining efficiency in any undertaking is a care- 
ful consideration of the requirements of the person to be selected 
to act in the capacity of executive. 

Organization is largely a matter of instinct, experience and 
common sense in the selection of subordinates who are capable 
of íulfilling the requirements, judgment frequently of necessity 
being deferred, and the systematic assembling of forces in ac- 
cordance with a definite plan as to what is necessary to conform 
to the contemplated system. 

The diversity of opinion as to detail of the type of organization 
best adapted to requirements is so great, and the results as ob- 
tained from diametrically opposite arrangements are so uniformly 
satisfactory, that it would appear that this subject has nothing 
in common therewith and that the principal point at issue is how 
best to regulate and inspire to bring about an economical and 
satisfactory conservation of the material and supply investment, 
and distribution and accounting for it, without embarrassment 
to operation. 

However, no matter how carefully the organization 1s planned 
failure to observe certain injunctions will cause the work to go 
for naught. 

It is impossible to successfully lay down hard and fast rules 
for the entire government of any body of employees, local con- 
ditions and temperament, if no other reasons, making this pro- 
hibitive and, while it is conceded that discipline is an absolute 
essential, other important adjuncts should be brought into play. 
Uncontrollable temperament has no place in the daily walk of 
successíul business life. 

Inspire by precept, example, fair play and personal interest 
that confidence essential to efficiency, without which no organ- 
ization can hope to succeed, and the encouragement resultant 
therefrom will bring a loyalty and willingness which cannot but 
be productive of results. As you regard your subordinates, so 
vou may expect others to do. Disparagement by inference, or 
otherwise, exerts a contaminating influence ditficult to overcome. 
Disloyalty or indifference may be quickly bred by such tactics 
and the most carefully built up organization disrupted. For- 
bearance therefore should be cultivated. 

Application is worthy of a prominent place in the consideration 
of this subject, as without this sterling quality there is little hope 
for success, either upon the part of the executive or the organ- 
ization. The misguided idea that affairs are in such shape as to 
automatically conduct themselves or, at worst, require super- 
vision of only a superficial character, is a fallacy which has fre- 
quently caused otherwise perfectly capable men to wonder why 
some of their fellows were getting the promotions. It can safely 
be said that the only thing a department will do automatically, 
is go to pieces. 

The following is taken from a paper on the same subject by 
F. R. Brown, Oregon-Washington Railroad & Navigation Com- 
pany: 

Supplementing this subject let us consider when the greatest 
efficiency has been obtained from employees of the store depart- 
ment. 

The store department has attained a high degree of efhciency— 

(1) When it has, by careful calculation and the exercise of 
good judgment, anticipated the regular requirements of its cus- 
tomer, the railroad, and stands ready to deliver the goods on 
demand. 

(2) When the stock carried is a minimum. 

(3) When purchases or other sources of replenishment are a 
minimum. This is interlocked with the subject of paragraph 
(2), but it goes deeper, because a large percentage of purchases 
does not affect the storckceper's books. 

(4) When the investment of the railroad’s funds in material 
is wisely proportioned to the demand therefor. 

(5) When material received is of the grade or quality specified 
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in the purchase order, whether covered by written specifications 
or not. 

(6) When requisitions are intelligently questioned, when neces- 
sary, intelligently filled and as nearly as possible to the time of 
actual use; also when the material furnished is that which is best 
adapted to the purpose or circumstances, and not higher in grade, 
and therefore in cost, than is actually necessary. 

(7) When deliveries or shipments of material are followed 
up to see that salvage is given into the custody of the store 
department and that such salvage is most economically disposed 
of. In order to secure best results in this, I believe that requi- 
sitions should be printed with a detachable numbered salvage 
coupon so that where salvage cannot accompany the requisition 
for new material, the coupon can be detached and held until such 
time as the salvage does come to hand. 

(8) When scrap piles have been searched for the recovery of 
all salvable material. 

(9) When attention is called to instances of misuse or abuse 
of the company’s material when observed, even though it has 
passed from the custody of the store department. 

(10) When the actual cost of handling stores is a minimum. 

(11) When the difference between value of actual stock on 
hand and book value, as disclosed by the annual inventory, are a 
minimum. 

(12) When conservation of lumber and other material is prac- 
ticed to the extent of securing the highest possible class of serv- 
ice from it at every stage, from new to what is frequently mis- 
called scrap. 

This list could be doubled without reaching the limits of the 
store department’s possibilities. The adoption of these twelve 
principles, and the addition to them of any others that suggest 
themselves is recommended; also that they be printed and a copy 
furnished to each employee. 

This subject was also dealt with by E. J. Roth, general store- 
keeper, Chicago, Indianapolis & Louisville. He said in part: 

From the many definitions of an efficient store department, I 
would select the following: An efficient store department is one 
which is so organized and operated as to be able to promptly 
supply the proper material to be used by employees in any other 
department of the service, with the minimum cost to the com- 
pany, considering not only the physical handling and the actual 
accounting for the material, but the interest on the money in- 
vested in the material itself, in the buildings and yards for its 
proper storage and appliances for its economical handling, to- 
gether with the loss due to depreciation in material and facilities, 
necessary insurance, and all incidental expenses. 

I can conceive of a store department organization which would 
be far from efficient in the sense of this definition, although com- 
posed of many individuals efficient in so far as that they properly 
performed the duties assigned to them by the persons under 
whom they worked. 

The individual efficiency of its employees is of value to a rail- 
road company only in so far as it increases the earnings, or de- 
creases the expenses of that company, and the team work ob- 
tained through proper organization with clearly defined duties 
and responsibilities for its various members and providing for 
proper supervision must be secured if real efficiency is to be had. 

The proper arrangement of material in store houses and yards, 
from the standpoint of accessibility, including the systematic 
grouping of material of the same general kind in a definite order, 
is essential. 

A most important factor is uniformity. When applied to a 
store department, this is a very broad term. The most economical 
and otherwise satisfactory manner of ordering and receiving ma- 
terial should be determined and this method essentially followed 
at all store houses and material yards. 

Employees of a department, the methods of which are uni- 
form at all points, can be transferred from one store to another, 
and take up the work of the new position effectively at once 
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without loss of time in teaching them the methods in use at their 
new location. 

Efficiency from unskilled laborers employed in the physical 
handling of heavy materials in considerable quantities can be se- 
cured by a proper piece work system for payment of the men. 
I do not wish to be misunderstood in this. Piece work is not 
a panacea for all of the ills besetting a storekeeper; in a ware- 
room where small quantities of many different kinds of material 
are handled it is of doubtful value, to say the least. 

The securing of individual efficiency from unskilled laborers 
is simple in comparison with the difficulties encountered in se- 
curing efficiency from the more important members of the store 
department organization, the wareroom men, the stockmen, 
clerks, foremen and storekeepers. These men constitute the 
backbone of the organization. By the results of their efforts the 
department will, in a great measure, be judged. The men to 
fill these positions should be selected with great care. To aid 
in their selection and education, for the particular work for which 
each shows particular fitness, an apprentice system carefully 
planned and even more carefully followed up should be of ma- 
terial assistance. 

Not many years ago, it was possible to obtain from our labor- 
ers’ ranks, men who could competently fill the positions of fore- 
men, and could, in many cases, continue on up to the top of the 
organization. Needless to say, few if any of the foreign laborers 
we must use in most localities today are capable of this. We 
cannot get young men of the proper caliber to eventually fill 
executive positions, to work on the same basis as these foreigners. 
We must make them see that they will receive special education 
and attention, and reasonable advancement. A proper apprentice 
system provides such inducements. 


OTHER REPORTS 


S. C. Pettit, stationer, Grand Trunk Pacific, read a paper on 
the Handling of Stationery. The Committee on Recommended 
Practices presented a brief progress report. The Committee on 
Scrap Classification was not in position to report at this con- 
vention. J. G. Stuart (Burlington) explained a loose leaf stock 
book used on that road which is printed to obtain uniformity 
in naming parts and avoid copying each month. The Committee 
on Standard Buildings and Structures showed a number of 
photographs with dimensions and data regarding storehouses, 
making possible a choice to suit conditions in establishing a new 
storehouse. The Committee on Marking Couplers had no 
definite report and was continued. 


OTHER BUSINESS 


.. On Tuesday, May 19, the ladies were taken in auto buses dur- 
ing the morning to visit the principal points of interest in Wash- 
ington, and in the afternoon all those in attendance at the con- 
vention were taken by boat to visit Mount Vernon and Marshall 
Hall, Md., where a Potomac river supper was served. This trip 
was under the auspices of the Chamber of Commerce of Wash- 
ington. 
ELECTION OF OFFICERS 


The following officers were elected: President, G. G. Allen, 
Chicago, Milwaukee & St. Paul; first vice-president, H. C. 
Pearce, Seaboard Air Line; second vice-president, J. G. Stuart, 
Burlington. 

The Railway Materials Association elected C. B. Yardley, Jr., 
president, and J. Parker Gowing, secretary-treasurer. 


ELECTRIFICATION OF GERMAN LineEs.—In order to relieve the 
congestion at the large main station in Hamburg, Germany, a 
proposal is to be embodied in the next Prussian railway budget 
for the electrification on the Hamburg-Altona-Blankenese single- 
phase system of the suburban line to Bergedorf and Fried- 
richsruhe. The work is likely to be completed in two or three 
years, and will form an extension of the lines already electri- 
fed—The Engineer. 
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PERFORMANCE OF FRENCH PACIFIC 
TYPE LOCOMOTIVES 


The following statement regarding the work done by super- 
heater compound Pacific type locomotives on the Paris, Lyons 
& Mediterranean is made by M. Maréchal, the locomotive en- 
gineer of that road: It is true that on the fastest trains, such as 
the “Cote d' Azur Rapide" and the “Calais-Mediterranean Ex- 
press," our Pacific engines are underloaded, but that is done 
with the intention to allow these engines to easily make up time 
when the train is late. This consideration is very important on 
such long runs as from Paris to Vintimille; on such a run (7(0 
miles long) there is always the possibility of having some block 
signals against you for slow orders on account of maintenance 
of way, or for a delayed freight train, the side-tracking of which 
was not completed on time, and so on. This is still more neces- 
sary when you consider the Calais-Mediterranean express may 
be delayed on account of the late arrival of the boat at Calais 
when the weather is bad in the Channel. When these trains are 
late, the work of our Pacific engines is often verv interesting. 
in spite of their light loads. I give you two instances of such 
work, one for the Cote d' Azur and the other for the Calais- 
Mediterranean. Train No. 16 (the return Cote d' Azur Rapide’. 
weighing only 274 (metric) tons, was delayed at Lyon A 
min., but arrived on time at Dijon, the engine, a four-cylinder 
simple Pacific with superheater, making up 6 min. between 
Lyon and Macon, and 14 min. from Macon to Dijon. in spite ci 
a regulation slow down to 25 m. p. h. at Chalon. The run from 
Lyon to Dijon, 122 miles long, was accomplished in exactly 2 
hours, including a 3-min. stop at Macon, and the slow down at 
Chalon. Deducting the stop at Macon, but including the slew 
down at Chalon, gives an average speed of 62.5 m. p. h. for the 
whole 122 miles run; the continuous speed never fell below nš 
m. p. h. on stretches of 22 miles between Lyon and Macon, 2 
miles between Macon and Chalon, 31 miles between Chalon and 
Dijon; a speed of 68 m. p. h. was sustained on continuous 
stretches of 11 miles between Macon and Chalon, and 13 miles 
between Chalon and Dijon; the maximum speed attained was 
/4.5 m. p. h. 

Train No. 21 (the down Calais-Mediterranean), weighing 356 
(metric) tons, made up 20 min. from Dijon to Lyon, with a 
four-cylinder compound Pacific locomotive with superheater; 10 
min. were picked up from Dijon to Macon, in spite of the slow 
down to 25 m. p. h. at Chalon already referred to, and 10 min. 
also from Macon to Lyon. Deducting the 3-min. stop at Macon, 
but including the slow down at Chalon, the whole 122 miles run 
from Dijon to Lyon was made in 1 hour 56 min., which gives 
an average speed of 63 m. p. h., the continuous speed not falling 
below 65 m. p. h. on stretches of 34 miles between Dijon and 
Chalon; on 24 miles between Macon and Lyon a speed of 68 
m. p. h. was sustained; on continuous stretches of 24 miles be- 
tween Dijon and Chalon, of 13 miles between Chalon and Macon. 
and of 8 miles between Macon and Lyon. the maximum speed at- 
tained was 74 m. p. h. (the limit allowed by law is 74.5 m. p. h.). 

With these "extra rapid" trains, the loads rarely exceed 330 
tons, the limit being provisionally fixed at 370 tons for four- 
cylinder simple Pacific type engines with superheater, and 170 lb. 
boiler pressure, and at 400 tons for four-cylinder simple Pacihc 
type engines with superheater and 200 Ib. boiler pressure, or 
for four-cylinder compound Pacific type engines with superheater 
and 227 lb, boiler pressure. For "rapides" or express trains 
with somewhat slower schedules, regular loads of from 400 to 
450 tons are fixed; but overloading is not uncommon on holidays 
or in the case of the boat trains from Marseilles. 


A RAILWAY For IceLanD.—Hitherto the people of Iceland have 
used the local ponies as their means of transport, but now a rail- 
way is to be built from Reykjavik to the Rangarvalla district. 
the distance being about 60 miles. 


HOT BOXES" 


BY O. J. PARKS 
General Car Inspector, Northwest System, Pennsylvania Lines West of Pittsburgh 
Of the various defects common to car equipment, hot boxes 
represent the greatest detention to car and train movement. 
The heating of one journal not only delays the particular car 
en route, but is often the cause of serious detention to other 
trains. In addition to these delays it is frequently necessary 
to switch the car to the shop for the repairs, at a switching 
cost varying from one to ten dollars, to which should be 
added the repair cost. It has been stated that the total aver- 
age cost of the switching and repairs is about $10 per hot 
box, without taking into consideration the heavy expense of 
wrecks due to this cause, consequent dclay to traffic, etc. The 
principal items of the repair cost are renewal of bearing and 
sponging one or more times, and frequently the removal of 
the axle íor journal truing or renewal, as may be required, 
which also calls for renewal of both journal bearings and 
quite often the renewal of journal box bolts. Further, when 
the wheels are stripped from the axle, many of them are con- 
demned on account of the shop limits for remounting wheels, 
whereas, if the hot box had not occasioned their removal, they 
would have continued in service for perhaps six months or a 
year longer, because of the road limits being less severe than 
the shop remounting limits. 
The following is a record of hot boxes on freight cars on 
the Northwest System for the last six months of the year 
1912 and the corresponding period of 1913: 


/(———1912———ÀM 7 191 3 —_-_, 

Average Average 

Total per 100,000 Total per 100,000 

Month hot boxes car miles hot boxes car miles 
July Spa ee eese s 2.583 7.72 2,251 6.33 
¿VUKUSU xu ES eases 2.542 7.36 2,161 6.14 
September ............. 2,789 8.98 1,860 5.82 
October uds bos ein yen 3,027 9.14 1,739 5.26 
November ............. 3,519 10.74 1,504 4.85 
December ............. 3,583 11.40 1,541 5.55 
Total: variada 18,043 9.19 11,056 5.69 


The above figures represent the total number oí hot boxes, 
whether or not they caused detentions. 

It will be noted that we had a marked decrease in the num- 
ber of hot boxes for the six months' period of 1913 as com- 
pared with the 1912 period. If the average cost of $10 per 
hot box is correct, the total number of hot boxes for the six 
months' period of 1912 would amount to $180,430, while the 
total number for the 1913 period would represent a cost of 
$110,560, a difference of $69,870 in favor of the 1913 results. 

In the early part of 1913 we started a special campaign 
against the hot box situation along certain lines, first, to 
ascertain the originating point of each car developing a hot 
box, then determine the cause and best way to bring about 
an improvement. In order to get at the source of the trouble 
we had our inspectors specify, on their daily hot box reports, 
the originating point of each car giving trouble, and with 
this information at hand a traveling inspector was sent to the 
points from which we were receiving an excessive number of 
hot boxes, to investigate the conditions and make recom- 
mendations for improvement. In addition, we compiled the 
hot box reports, in statement form, covering five-day periods, 
showing dates, car initials and numbers, and originating 
Points, these statements being forwarded to the master 
mechanic of the division on which the cars originated. This 
information indicates to him the trouble he is sending to the 
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other fellow. This plan has proven very satisfactory in arriv- 
ing promptly at the responsibility by location, and entails 
but about 12 hours’ labor of one clerk to compile the state- 
ments for one month. 

The following are the principal causes for journal heating: 

(1) The shifting of the sponging toward the outer end of 
the journal box, due to the lateral movement of the box. 
When the car is in motion, the end of the axle tends to draw 
the sponging away from the rear of the journal. An examina- 
tion of the bearings and axles removed on account of hot 
boxes will show that heating, in the majority of cases, orig- 
inated at the rear of the journal. 

(2) Sponging too tight, due to an excessive amount of 
waste, in which case there is usually an insufficient amount 
of oil, the oil being forced out through the dust guard open- 
ing, and in consequence of the dry sponging, the journal is 
wiped dry of lubrication. In brief, when a box is tightly 
packed there is no space for the oil. Another feature is that 
the tight sponging, although not excessive in amount, but 
jammed between the journal and the side wall of the box, 
acts as a wiper, preventing the oil reaching the bearing, and 
not infrequently, strands of waste are drawn under the bear- 
ing, causing journal heating. 

(3) Sponging glazed, due to dust, etc., and its not being 
agitated or set up with the packing knife frequently enough, 
this condition preventing the oil reaching the journal. 

(4) Sponging wound in balls, or applied in bulk under the 
journal with separate portions along each side, there being 
no thread connections. The top portion acts as a wiper, thus 
preventing a sufficient amount of oil reaching the bearing. 

(5) Insufficient amount of oil in the sponging, caused by 
it being siphoned away by loose strands of waste hanging 
out of the box, particularly in warm weather; also, in cold 
weather, water from snow getting into the box. The water 
being heavier will lift the oil, allowing it to escape from the 
box. I 

(6) Excessive amount of oil, which means an insufficient 
amount of waste. The sponging as a whole in this case falls 
away from the journal and the oil, being in excess, is thrown 
from the box by the revolving journal, or escapes through 
the dust guard opening, leaving the journal without lubrica- 
tion, the dust guard opening being below the under side oí 
the journal. 

(7) Worn out sponging, short fibre, commonly called 
“muck” or “mush.” This condition gives practically the same 
results as sponging with an excessive amount of oil, the tend- 
ency being for it to settle below the under side of the 
journal. 

These are the most proniinent conditions leading to hot 
box trouble; however, there are many other conditions oí less 
frequent occurrence. 

Aside from unavoidable conditions such as floods, etc.. there 
is no occasion for an epidemic of hot boxes. My experience 
has been that an epidemic usually follows the “let-well- 
enough-alone” practice, and when the epidemic arrives every- 
body gets busy and by concerted action the boxes are put in 
shape, which, however, requires considerable time: then when 
the conditions become normal the let-well-enough-alone rule 
is resumed until the epidemic returns again, which may occur 
two or three times a year. There is no question, but that this 
system is wrong in principle and that far better results can 
be accomplished by constant attention to the boxes, and with 
the same force. 

The average man engaged in this line of work is thoroughly 
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familiar with the common causes of journal heating, and 
understands the proper method of packing and caring for 
journal boxes, and I do not hesitate to say that if he will 
exercise careful diligence and each fellow do his share, the 
hot box problem will be practically solved. Further, we 
should not lose sight of the opportunity for taking care of 
this detail of the car when it is on the repair tracks for re- 
pairs of any nature. Statistics show that there are about two 
and one-third million freight cars in the country, and, on the 
average, they are shopped about 12 times per year. If thor- 
ough attention were given all of the boxes each time the car 
is on the repair track, it would not be necessary to use so 
much oil and sponging while the car is in service. 

I am a strong advocate of the use of prepared sponging, 
together with the proper use of the knife and hook, instead 
of the indiscriminate use of the oil can. However, I ap- 
preciate that the oil can may in some instances be used to 
advantage where the sponging is in proper position and in 
good condition, but lacking oil. On the other hand, if the oil 
can is indiscriminately used, the sponging, when not in good 
condition or not in its proper position, will ordinarily be 
overlooked, and the introduction of a little oil does not give 
the results. A few years ago it was the ambition of the aver- 
age car oiler to use as much oil as possible, as he thought his 
services were measured by the amount of oil he used, and the 
result was that a large amount of the oil which was poured 
into the front of the box escaped to the ground through the 
dust guard opening in the back. 

We have found that the best results are obtained by the 
use of a packing knife having an effective fish-tail point, in 
setting the sponging back in its proper position. This should 
be done promptly on arrival of the car at an inspection point, 
while the sponging is still flexible from the normal running 
heat, this prompt attention being particularly advantageous 
in the winter months. It is also desirable during the warmer 
months, as other defects can be detected at this time and 
promptly repaired, thereby avoiding unnecessary delay in 
the departure yards. ' 

Another feature to which I would refer is the practice fol- 
lowed by some of the roads in marking with chalk, or other- 
wise, the date of journal box attention, with the understanding 
that where these dates are within 10, 20 or perhaps 30 days, 
the box lids need not be raised unless there are external 
indications of trouble. This practice is entirely wrong. At 
points where oilers are maintained, all box lids should be 
raised and if the oiler is competent he can discern at a glance 
what attention, if any, is necessary. On the other hand, how- 


ever, I consider that the dating or marking of journal box 


attention is a good practice in that it affords the local fore- 
man a ready means of check against the work of the oilers. 
In conclusion, I would say that the most important require- 
ment for control of the hot box situation is eternal vigilance 
—look out for the back of the box. 


DISCUSSION 


F. C. Schultz contended that the lack of proper attention 
in the application of wheels is the cause of a great many 
hot boxes. When they are applied it should be seen that 
the journals are in perfect condition, and that the brass 
properly fits them. The most effective way of lubricating a 
car is with the saturated waste, instead of putting on lubrica- 
tion over the old waste. and when this 1s done there should 
be sufficient help at terminals to have all boxes properly 
packed. 

A. LaMar, Pennsylvania Lines West, said: The Pennsyl- 
vania uses a standard form on which is shown the date of 
the hot box, the point where the car was loaded and the name 
of the inspector. It shows the initial and number of the car, 
train number, whether the journal was packed or not, whether 
the packing was dry, sandy or otherwise, and the condition 
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of the journal. These forms are sent to the office of the 
superintendent of motive power, who in turn forwards them 
to the man packing that car, giving him an opportunity to 
correct his weak points. About a year and a half ago these 
reports showed that 65 to 75 per cent of the hot boxes were 
due to cut journals. !n packing the box it should be thor- 
oughly packed inside of the collar and worked forward, and 
then in front of the journal provide a sponge of waste that 
has no connection with the waste underneath the journal, so 
that it will not have a tendency to pull the waste that is 
underneath to the outside of the box. 

We have found by inspection that on about 90 per cent 
of the cars the packing has worked away from the back of 
the box. On a freight repair track or in a shop it is impor- 
tant to see that the journals are in perfect condition before 
they are placed under the car. There have been cases where 
leaded and even rusty journals have been placed under a car 
with no pretense being made of cleaning them off. The 
practice of the Pennsylvania when storing wheels is to use 
a sediment of oil that is very thick for preventing the journals 
rusting. 

Gco. Thompson, Lake Shore, said: All of the cars on the 


Lake Shore are packed twice a year, and prepared packing is 


used instead of free oil. In the confusion in terminal yards 
it has been found that the oilers are very liable to hurry 
through their work and thus not do a good job on a journal. 
We constantly instruct them to take the time necessary to do 
a good job even if the train is delayed in the yards, as it is 
better to have it delayed there than on the road. The dates 
the boxes are repacked are stenciled on the end of the truck 
timbers. When we started the periodical packing I was very 
much opposed to it, but after we had gone ahead with it for 
some time I could not help agreeing that it was a good thing. 
In the packing which we take from these journals every six 
months a great deal of babbitt, dirt, sand, etc., are found. 
The brand new packing is no doubt a very good thing, and 
costs but little, except for labor. We do not throw the old 
packing away. After it has drained we shake it up, pick the 
good stuff out and renovate it with hot oil. We boil the oil 
out of it, then it is mixed and made ready for repacking. 

C. F. Laughlin, Armour Car Lines: We adopted the prac- 
tice of periodical packing about four years ago, and have 
largely eliminated the hot box. Not only that; we have ac- 
cumulated waste, as there is always more taken out of the 
boxes than is required to properly repack them. Packing 
boxes too tight seems to be one of the greatest troubles we 
have. In general, I think the oilers put too much packing in. 
It also seems to me that it would be a good time to compel 
the manufacturers to have the name of the box put on the box 
as well as on the lid; then when the lids are missing we could 
probably find one to fit the box without much trouble, thus 
eliminating hot boxes from this cause. 

O. J. Parks: In the past six months I have handled perhaps 
4,000 reports of wheels removed because of cut journals. 
Ninety-two per cent of these wheels were removed on ac- 
count of the journal being cut at the inside end. It is that 
part that should be given the most careful consideration. 
The packing for journal boxes should be made up of strands 
of lengths about equal to one-half the circumference of the 
journal, and when packing the box this sponging should be 
distributed equally under the journal and up to within 34 in. 
of the center line. The waste should be carefully picked apart 
SO as to prevent its insertion in balls. 


CLYDE SHIPBUILDING.—The output of the Clyde shipbuilding 
yards during the month of March totalled 27,400 tons, spread 
over thirteen vessels. This compares with 49,000 tons in the 
preceding month, and 61.000 tons in the corresponding month 
of last year, and is the smallest March total recorded since 
1909.—7 he Engineer. 


AIR BRAKE ASSOCIATION CONVENTION 


Papers on Use of the Caboose Air Gage, Electro- 
Pneumatic Signal System and Modern Train Building 


The twenty-first annual convention of the Air Brake Associa- 
tion was held in Detroit, Mich., May 5 to 8, W. J. Hatch of the 
Canadian Pacific presiding. The convention was opened with 
a prayer by the Reverend Chester B. Emmerson, and the asso- 
ciation was welcomed to the city by Mayor Oscar D. Marx, 
of Detroit. 


PRESIDENT S ADDRESS 


President Hatch took the opportunity of paying special tribute 
to George Westinghouse, the inventor of the air brake, who 
died during the past year, calling the attention of the members 
to the wonderful genius of the man, and the vast work he has 
done for his fellow men in the shape of his many inventions, 
of which the air brake will be his everlasting monument. Atten- 
tion was called to the need for some means of adjusting the 
brakes on freight cars. It was believed that by having better 
regulation in this respect, many of the brake failures would be 
eliminated and a more evenly operated train would be obtained. 
If it were found too expensive to put on the automatic adjust- 
ment, provision should be made for manual operation. In 
speaking on the air hose question, he stated that the roads in 
the very cold climates had not yet obtained a hose that was 
giving entirely good results in the very cold weather. 

The president expressed his optimism as regards the increase 
of business in the near future, calling attention to the vast 
amount of traffic handled by American roads. lle cautioned the 
members to take advantage of the dull period by getting their 
equipment into shape for the rush season in the early fall. In 
regard to the terminal inspection of the air brakes in trains, he 
laid particular stress on the success attained by the system fol- 
lowed by the Santa Fe. 

H. H. Vaughan, assistant to vice-president, Canadian Pacific, 
followed President Hatch's address with a few extemporaneous 
remarks. He spoke of the growth of the air brake, recalling 
experiences he had had in England with the vacuum brake. He 
believed that the electrically operated brake would solve many 
of the air brake troubles of the present time. Mr. Vaughan 
expressed an appreciation of the work the association has done 
for the railroads in general, and believed that this association 
had great opportunities ahead of it. 

W. A. Garrett, chief executive officer of the Pere Marquette, 
followed Mr. Vaughan with some very interesting remarks on 
the relation of the public to railways, laying particular stress 
on the present condition of all roads in general, and clearly point- 
ing out that the success of the ralroads is a public one, in 
which the public should be interested and should give all as- 
sistance possible. It must never be forgotten that the railroad 
is a public servant in fact as well as in name, but the service 
which the railroad can give must depend on the treatment which 
it receives from its master. 


THE CABOOSE AIR GAGE AND CONDUCTOR'S VALVE 


Mark Purcell, Northern Pacific, presented a paper on this sub- 
ject, an abstract of which follows: 

On trains controlled by air brakes, one of the chief essentials 
is to know that the brake pipe is properly coupled up and charged 
the entire length of the train, and that the pressure is under full 
control by the engineer. This points directly to the importance 
of having all cabooses equipped with reliable air gages, so the 
trainmen, when in the caboose, may at all times know the amount 
of pressure in the brake pipe, and have a means of noting the 
variations when brakes are applied and released, and from this, 
together with the knowledge gained from the car-to-car inspec- 
tions made in the standing tests required by the rules, be en- 
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abled to make a close approximation of the efficiency of the brakes. 

'The rate of rise in pressure at the rear end of the train when 
charging up after the brake pipe has been cut for any cause and 
recoupled, and when releasing brakes aíter ordinary applications, 
failure to maintain brake pipe pressure without variation while 
brakes are not being operated, any considerable decrease in pres- 
sure while en route without a corresponding effect of the brakes 
being felt, etc., are conditions that may be promptly noted; and 
from the fact that they indicate danger from sliding or overheat- 
ing wheels, or from the engineer not being able to properly op- 
erate the brakes throughout the entire length of the train, the 
trainmen are warned in time so that measures can be taken to 
prevent serious consequences. In fact the caboose gage places 
the men at the rear end of the train on an equal footing with the 
engineer as to knowledge of what is taking place in the air brake 
system. This is not only desirable, but necessary, for safe and 
economical operation. ‘There are many cheap gages on the mar- 
ket, but they seldom render satisfactory service, and the added 
first cost to procure a reliable article is fully justified by the 
longer and better service secured. 

Provision should be made on all cabooses for easily and 
quickly applying brakes at times when impending danger to life 
or property makes it necessary to apply them from the rear, on 
account of the inability to make known to the engineer the need 
of a prompt application. The most important features in con- 
nection with this are that the valve be of sufficient capacity to 
cause quick action, and that it be located in an accessible place. 

This valve should have the emergency feature only as provid- 
ing the service application. feature would quite naturally be 
looked upon by trainmen as an endorsement of the practice of 
making stops by applying brakes from the rear to avoid the in- 
convenience of transmitting signals to the engineer, and having 
the application made by means of the brake valve on the engine. 
It should be pointed out that, the fact of damage to equipment 
invariably resulting from the promiscuous use of the conductor's 
valve, does not permit of any excuse for using it in anv other 
than cases of emergency. 

It is our opinion that the best practical device for this purpose 
is a valve that can be opened quickly, and will provide a sufficient 
opening to insure quick action of the brakes the entire length of 
the train, or can be opened gradually, and a small amount, to 
produce a slow reduction to cause a service application, in cases 
of an immediate stop being necessary, and yet sufficient time 
available to permit of exercising care to avoid quick action of the 
brakes, which might, and often does, cause serious damage to 
the train, particularly when the quick action starts from the 
rear. When it :s found necessary to open the conductor's valve 
to apply brakes on a freight train, it should be left open until the 
train stops. 

DISCUSSION 


The only objections presented against the use of the gage and 
conductor's valve in the caboose were that the trainmen would 
beconie too confident and remain in the caboose when they should 
be on the train; also that of the danger arising from applving 
the brakes in emergency from the rear end of the train. These 
objections, however, were overruled by other members of the 
association who had found this equipment to be valuable and 
satisfactory. Numerous cases were mentioned where serious 
accidents have been prevented. T. W. Dow, of the Erie Railroad 
stated that on his road two runaways had been averted which, it 
had been estimated, saved enough money in damages to pay 
for the installation on every caboose on the Erie Railroad. It 
was not doubted but that the conductor’s valve would sometimes 
be used for other than the purpose it was installed for, but it 
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was pointed out that if the trainmen were made to see the dis- 
astrous results that might accrue from this indiscriminate usage, 
this practice would soon be stopped. Several members spoke 
of the inaccuracy of the gages used on some of their cabooses, 
and believed that they had much better not be installed if they 
were not of standard and reliable makes, for an incorrect reading 
night lead to disastrous results. They should be tested as often 
as the air gages are tested on an engine. 

By having the conductor's valve graduated it would be pos- 
sible to make a service stop where an emergency stop is not 
necessary. The conductor's valve is specially valuable in backing 
into sidings, particularly in foggy weather. The gage gives the 
conductor or flagman at the rear of a long freight train a good 
opportunity to see just what pressure he has at the rear of the 
train before starting his train. Many engineers spoke in favor 
of the conductor's valve, even though they had had experience 
with their being mishandled. They felt safer with this protec- 
tion on the rear end of the train. Mr. Langan, of the Lackawanna, 
believed it was one of the best safety devices that could be placed 
on a train. The Canadian Board of Railway Commissioners 
require the caboose gage on all cabooses operating in Canada. 


FOUNDATION BRAKE GEAR 


T. L. Burton, Westinghouse Air Brake Company, opened the 
discussion on this subject. He spoke of the success that had 
been obtained with the clasp brake, but at the same time laying 
particular stress on the fact that it must be applied correctly, 
for otherwise it would lose its efficiency. In some cases where 
care had not been given, it had been found that the clasp brake 
was not as efficient as the single shoe brake. In this respect 
he mentioned the fact that in applying any foundation gear a 
careful study must first be made. There can be no standard 
design for all cars, as the angularity of the rods has a great 
deal to do with the efficiency of the brakes. Also, the foundation 
gear should be made to operate as freely as possible, with no 
binding on any other part of the car. 

C. W. Martin, of the Pennsylvania, stated that he had materially 
increased the efficiency of the foundation gear by eliminating 
binding in the rods. The gear should be designed to give an 
equal distribution to all shoes, and also to have the braking 
power remain the same as the shoes become worn. He had 
had particularly good success in case hardening the bearings 
to prevent wear of the parts. The piston travel should always 
be the same for different conditions, and the shoes should be 
placed accurately on the tread of the wheel so they will not force 
the journal out of the brass when the brakes are applied. In 
speaking of the clasp brake he recommended it for safety and 
maximum efficiency with the minimum pressure. P. J. Langan, 
of the Lackawanna, stated that he had, by stiffening the founda- 
tion brake gear, decreased the length of stops from 200 to 300 ft. 


ELECTRO-PNEUMATIC SIGNAL SYSTEM 


L. N. Armstrong, Pennsylvania Railroad, presented a paper 
on this subject, an abstract of which follows: 

The present standard pneumatic train air signal used on steam 
trains has its limitations, and its operation on long trains is far 
from satisfactory. Where large volumes of air are used the 
signal valve has to be delicately adjusted; considerable time 
must elapse from the time the cord is pulled until the signal 
reaches the locomotive; several seconds must be allowed for 
the wave action of the air to subside and the line to recharge 
before another signal can be transmitted; false signals are given, 
caused by leaks in the signal line, even if the signal line is tight 
at the beginning of the run, as the long cars now in use when 
going over crossovers swing far enough to cause leaks at the 
signal hose couplings. These troubles have been overcome by 
using electricity as an agent to transmit the signal from the 
cars to the locomotive. 

The signal switch, to which the ordinary bell cord is attached, 
has two wire connections, one for supplving the current to the 
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switch, and the other for conveying the current to the magnetic 
valve in the cab. 

The magnet valve consists of an electro-magnet, which, when 
energized, unseats a small air valve, allowing main reservoir 
pressure to flow directly to the whistle. A small spring closes the 
air valve when the current is off. 

The whistle has an adjustable bowl, and is the same as that 
used with the pncumatically operated signal. When using high 
main reservoir pressure, it has been found advisable to insert 
a choke in the pipe connection leading to the whistle, having 
a 3/64 in. opening, to prevent the whistle from screeching. 

A combined car discharge valve and train signal switch is 
designed to cover the transition period on steam trains. It is 
the ordinary car discharge valve, having a set of contacts added, 
and arranged so that when the cord is pulled the car discharge 
valve is opened and at the same time contact is made so that 
the signal will be transmitted electrically or pneumatically accord- 
ing to which system is used. 

A test train, consisting of an engine and twelve steel cars, was 
operated for a period of four months, on the Pennsylvania Rail- 
road, with such satisfactory results that the electro-pneumatic 
signal was recommended to be applied to all new equipment. 

The electro-pneumatic signal, whether installed with low volt- 
age battery current, or high voltage line current, is instantaneous 
in its action, reliable, and can be depended upon to transmit 
signals correctly and distinctly, eliminating entirely the elapsed 
time betwecn the pulling of the cord and the signal reaching the 
engineer, no matter how fast the cord is pulled, or how short an 
interval is allowed between the blasts. With this signal system 
it would be possible to have a code in which long and short 
blasts were used, and thus increase the extent of communica- 
tion between the train and the locomotive without using a large 
number of blasts. A test was made in which the signal cord 
was pulled seventeen times in a period of five seconds, and all 
of the signals wcre correctly transmitted. 

It is free from false signals, and very economical to maintain, 
having no rubber diaphragms or hose connections to deteriorate, 
or any parts requiring expert repairmen for delicate adjustments. 
The operation of this signal on 90 cars during the past six vears 
has shown its reliability and low cost of maintenance, requiring 
no periodical inspections. 


DISCUSSION 


It was explained further that by placing a whistle on each 
car it would be possible for the engineer to transmit signals to 
the train crew which on long trains is of decided advantage, as 
it is often dificult for the steam whistle signals to be heard from 
the rear of the train. The air for the car whistles could be 
taken direct from the train line or auxiliary reservoir and in 
this way eliminate the signal pipe. If there are no wire jumpers 
between the cars the wires for this signal could be built in the 
train line air hose between the inner tube and the outer wrapper. 


AIR BRAKE HOSE 


T. W. Dow, of the Erie Railroad, gave a brief outline of the 
new specifications of air brake hose adopted by the M. C. B. 
Association, stating that he believed that if these specifications 
are rigidly adhered to there will be much less trouble with the 
air hose than has heretofore been experienced. While this hose 
will cost a little more than the hose previously purchased, there 
is no question but that it will prove more economical in the end. 
He laid special stress on the gaskets for the couplings, stating 
that he has found that unless they were true to dimensions they 
would be very inefficient. Too much care cannot be taken to 
see that the hose is received true to the specifications, and by so 
doing a great deal of expense may be eliminated and much better 
results will be obtained. 

Other members expressed the opinion that the practice of 
mounting hose by hand is much more efficient, as the inner tube 
is not so liable to become ruptured. However, this opinion was 
not general throughout the association, as many have found 
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where hose are mounted one end at a time on a machine that 
excellent results have been obtained. C. W. Martin, of the Penn- 
sylvania, stated that he had made a comparison between hand- 
mounted and machine-mounted hose, and had found no particular 
difference in the service given. 

Several members expressed the opinion that better results 
would be obtaincd by removing all hose after a certain period 
of time, preferably when the guarantee had expired, as by doing 
this, although the hose may be in good condition, many failures 
would be climinated and the cost of damage to equipment de- 
creased a sufficient amount to pay for the difference in the value 
of the hose removed. The Duluth, Missabe & Northern makes 
a practice of removing all hose after two years’ service. In 
comparing the service after this new rule had been put into 
effect it was found that the hose trouble was decreased by 60 
per cent. The Santa Fe reported that they were having as much 
trouble with the present M. C. B. hose blowing off from the 
connections as they did before. Some members, however, be- 
leved that this might be duc to pulling off rather than blow- 
ing off. 


MODERN TRAIN BUILDING 


George W. Noland, P. C. C. & St. L., presented an interesting 
paper on this subject, in which he impressed upon the members 
of the association the importance of placing the light capacity 
cars at the rear end of the train; also the old cars that are of 
insufficient strength or that have inefficient draft gear. He cited 
several instances of disastrous results where this had not been 
done. He also showed six examples of trains varying from 31 
to 80 cars in length, where up-to-date practice in train building 
nad been used or neglected. He then showed how easy it 
would be to put the bad trains in proper condition, citing in- 
stances where this had been done and giving the amount of time 
consumed. 

Special stress was paid to the importance of placing the 40,000, 
50,000 and 60,000 Ib. capacity older equipment at the rear end of 
the train. Frequently, he said, this practice has been adopted, 
even though the weaker equipment was the first to be taken out 
of the train. Ile made it clear that in order to get the best 
results the strictest co-operation must be obtained with the trans- 
portation department men, and reasoned that, if the importance 
of this proposition was presented in its proper light, the trans- 
portation department would be willing to allow time to put the 
train in proper shape. A little more time at the terminal might 
mean the saving of considerable time out on the road, especially 
when having to set out cars on account of break-in-twos. 

The discussion of this paper was very freely participated in, 
and the question of the braking force of empty cars was con- 
sidcred. It secmed to be the general opinion that the practice 
of the Lackawanna and the Santa Fe of mixing one-third of 
the empties in the front part of the train and two-thirds of the 
empties in the rear is the best. Several instances were cited 
where the position of the inefficient equipment had resulted in 
serious mishaps. Every air brake man should do what he can 
to see that the trains are made up properly and with as few 
possibilities of break-in-twos as possible, as they are often held 
responsible for brcak-in-twos that are not their fault. They 
must seck and gain the co-operation of the transportation de- 
partment. 


AIR BRAKE EFFICIENCY 


Fred von Bergen, of the Nashville, Chattanooga & St. Louis, 
introduced the subject by a short paper, in which he claimed 
that it was impossible to maintain brakes at 100 per cent effi- 
ciency. However, other members brought out the point that by 
setting a standard of the number of brakes which should be 
operated in a train and a certain definite degree of effectiveness 
for each brake as 100 per cent efficiency, this could be main- 
tained. Mr. Wood, of the Santa Fe, explained the system on 
that road, stating that before a train leaves the terminal all brakes 
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must be in operating condition, and to this end they have had as 
many as 100 cars set out at Kansas City in 24 hours, on account 
of their brakes not being operative. He mentioned that in order 
to do this the air brake men must have the co-operation of the 
transportation. department, and that if orders are issued, little 
trouble is experienced in this respect. Before a train leaves a 
terminal on the Santa Fe it is stretched and the brakes are set so 
that inspectors may readily determine weak draft gear and in- 
efhcient brakes. Ile stated that at one of the large terminals 16 
men split into crews of two men each will handle from 65 to 
75 cars per day. 

Mr. Sitterly stated that he believed the M. C. B. rules should 
be changed to make the car owners responsible for more of the 
brake troubles so that more care will be taken in maintaining the 
air brakes in good condition. Another member stated that he 
believed the irregular piston travel gave the greatest trouble, and 
that prompt attention on the part of inspectors would give the 
desired results. Mr. Turner concurred in these remarks, stating 
that a uniform piston travel should be had throughout the whole 
train, and in addition the foundation gear should be kept in good 
condition. 

The trouble of imperfectly cleaned brakes was also mentioned. 
This has been evidenced by the defective condition immediately 
after cleaning. It was stated that on examination out of 500 
brakes that had been cleaned 20 per cent were found defective 
one month after cleaning, which clearly showed that the work 
had been poorly done. 


DEVELOPMENT OF THE UNIVERSAL CONTROL VALVE 


Walter V. Turner, chief engineer, Westinghouse Air Brake 
Company, presented an illustrated lecture outlining the de- 
velopment of the UC-E triple valve. Mr. Turner showed a 
number of lantern slides, starting with the simplest form of 
universal valve, which he called the fundamental valve, and 
ending with the complete diagram of the UC-E valve, as 
shown in the illustrations. The illustrations were shown in 
logical rather than chronological order so as to give a clearer 
idea of the purpose of each improvement. To the funda- 
mental valve was added the resistance increasing function, 
the object of which is to give a greater resistance to applica- 
tion than is given the resistance to release. The added re- 
sistance to application gives the brake a needed stability 
against application, which might be caused by unavoidable 
fluctuations in brake pipe pressure. On the other hand, when 
a release 1s desired the resistance to movement is, as it should 
be, the least possible. 

The next development was the service port protection func- 
tion, the object being to make certain that the auxiliary 
reservoir will be connected to the brake cylinder when a 
service application is desired. The next improvement was a 
redesign so that chokes could be inserted in the service and 
release ports in order to proportion them to the different 
sizes of brake cylinders used. This permits of using the 
same type of valve for different equipment, thereby reducing 
the number to be kept in stock. The next step was an addi- 
tion of another slide valve which separates the service and 
release ports. This was done so as to eliminate the necessity 
of having a large slide valve which would be necessary for 
brake cylinders of increased size. The second valve is not 
directly affected by changes in the brake pipe pressure, but 
is controlled, instead, by the movement of the equalizing 
slide valve. The next step was the addition of a passage 
which, just before the feed groove opens, connects the 
auxiliary reservoir side of the equalizing piston to the atmos- 
phere. This reduction of pressure insures the equalizing 
slide valve moving to the full release position, which, in turn, 
insures the release slide valve moving to its full release 
position. This eliminates a sluggish release. 

The next step was the addition of a quick recharge reser- 
voir. This reservoir is not used in making service applica- 
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tions, but simply for obtaining a quick recharge of the In the next step the quick recharging of the auxiliary reser- 
auxiliary reservoir. The effect of this quick recharge is to voir was carried to a greater refinement, being necessary 
keep the brake system charged to its normal pressure at prac- when large auxiliary reservoirs are used. The ordinary single 
tically all times, so that a prompt response may be secured auxiliary reservoir is divided into two reservoirs, one called 
at any time, to the proper brake valve manipulation. The the auxiliary and the other the service. A charging valve is 
equalizing slide valve controls the movement of the release introduced which provides that the auxiliary reservoir shall 
piston; that is, the movement of the equalizing graduating first be charged, both from the brake pipe and the emergency 
valve connects one or the other of the end chambers of the reservoir. After the auxiliary reservoir is charged practically 
release piston to the atmosphere, which results in the quick to the normal brake pipe pressure the service reservoir wil! 
recharge reservoir air which fills the release piston chamber, be charged along with the auxiliary. The charging valve is 
forcing the release piston to assume the position desired. so proportioned that when the auxiliary reservoir is within 
This feature also provides for a graduated release. The quick about 5 lb. of being completely recharged, connection is made 
recharge function insures the conservation of brake pipe with the service and quick recharge reservoirs, thus connect- 
pressure, or rather, the most rapid rise of brake pipe pressure ing the auxiliary, service and quick recharge reservoirs with 
consistent with the capacity of the brake valve. This will the brake pipe. This permits of brake applications in rapid 
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QUICK RISE OF PRESSURE IN BOTH BRÁKE CYLINDERS ON 
EMERGENCY APPLICATIONS BECAUSE OF 
(0 LARGER PASSAGES PERMITTING QUICK 
EQUALIZATION OF RESERVOIRS AND 
BRAKE CYLINDERS. 
(2) TWO BRAKE CYLINDERS USED IN EMER- 
GENCY REQUIRING ONLY 86 LBS EMERG 
ENCY PRESSURE. 
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Fig. 1—Final Stage In the Development of the Electro-Pneumatic Brake 


tend to eliminate to a large extent the trouble with truck succession and also gives greater flexibility in graduated re- 
brakes. In trains with mixed cars, some having the graduated lease. Another function is that when reapplying after a 
release and others not, it may be desirable to cut out the quick graduated release the cylinder pressure may be so increased 
recharge function and the graduated release. as to correspond closely with the brake pipe reduction. This 
The next step was the application of the graduated release gives the cylinder pressure a constant relation to the brake 
stop, which provides that in graduated release the equalizing pipe reduction made, whether in graduated or direct release. 
slide valve shall occupy such a position that the graduating The next development was the quickly recharging of the 
valve can control the movement of the release piston, and service reservoir when the valve is arranged for direct release 
that in direct release the slide valve will blank one of the pas- only. This function was introduced because in order to make 
sages to the release piston which will prevent the graduating applications at short intervals it is necessary that the brake 
valve controlling its movements. This eliminates the pos- system be maintained at as nearly the normal brake pipe 
sibility of the brakes creeping on due to slight variations in pressure as possible. 
brake pipe pressure. The next point in the discussion ot this valve was the 
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emergency features. The emergency functions are entirely 
separate from the service functions, which does away with all 
trouble from undesired quick action. The emergency slide 
valve only will operate when the rate of reduction in train 
pipe pressure is that corresponding to an emergency reduc- 
tion. The service rate of reduction is only sufficient to cause 
the emergency slide valve to move to such a position that the 
quick action chamber air is vented to the atmosphere, which 
prevents the emergency valve jumping to the emergency posi- 
tion. This also permits of securing quick action at any time 
regardless of whether a service application has preceded or 
not. 

The next step was the connection by which the quick re- 
charge reservoir is to be used as an additional reservoir for 
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Fig. 2—Results of Tests of Emergency Stops 


emergency application. A valve termed an emergency valve 
is introduced to connect the emergency reservoir to the brake 
cylinder after the emergency slide valve has moved to the 
emergency position. Arrangement is also made for the con- 
nection between the brake cylinder and the safety valve to be 
closed so the brake cylinder pressure secured by an emer- 
gency application may be retained throughout the stop. In 
order that the quick action valve may remain open for a time 
sufficient to reduce the train pipe pressure the desired amount 
a quick action closing chamber has been introduced. Since 
the equalizing of pressure of the auxiliary and service reser- 
voirs with the brake cylinders in service stops considers a 
greater cylinder pressure than that from which the service 
braking ratio is realized, a safety valve has been introduced 
to prevent an overcharge of the brake cylinder and thus elimi- 
nates wheel sliding. 

The next step is the addition of an intercepting valve which 
in an emergency stop after the service reservoir has been 
equalized with the brake cylinder cuts off this service reservoir 
and allows the emergency reservoir to equalize with the brake 
cylinder. By doing this the disadvantage of increasing the 
cylinder volume is eliminated. When the emergency slide 
valve is moved to the emergency position the intercepting 
valve permits the direct passage of air from the service reser- 
voir to the brake cylinder, and after this pressure has been 
equalized it will move back to its former position, which con- 
nects the emergency reservoir to the brake cylinder, giving 
the high cylinder pressure desired. A bulb check valve is 
added to prevent the high pressure from flowing to the equal- 
izing piston chamber which would require a considerable 
amount of air to release the brake, and delay the release from 
each emergency application. 

The next step is the introduction of a protection valve 
which is so adjusted that when the brake pipe pressure is 
reduced for any reason whatever to a predetermined mini- 
mum it will open a vent to the air, making an emergency 
reduction which will set the emergency brake. 

The next step was to separate the quick recharge cylinder 
from the emergency function, the special emergency reservoir 
being used to give the high pressure necessary in the brake 
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cylinder, leaving the quick recharge reservoir to give the 
quick recharge function. 

Electro-Pneumatic Brake.—The sole function of the electrical 
control is to secure a simultaneous application of all the brakes, 
regardless of the length of train, and it in no way increases the 
braking force obtained from any given brake. 

To this final development of the pneumatic brake is ap- 
plied a magnet valve called the "service magnet,” which, 
when it is desired to make a service application, opens a 
poppet valve permitting brake pipe air to escape to the brake 
cylinder. A brake pipe reduction is thus made at each car, 
the effect of which is precisely similar to the effect produced 
by making a brake pipe reduction at the engineer's brake 
valve. The air írom the poppet valve to the brake cylinder 
passes through a choke which gives the proper reduction in 
the train pipe for a service application. A check valve is 
inserted in the passage to prevent any back flow of air from 
the brake cylinder to the brake pipe The passage leading 
from the brake pipe to the magnet valve may be cut out when 
desired, thus cutting out the magnet valve. 

The next step is the electrical control of the release. An- 
other magnet valve is provided to control the opening and 
closing of the exhaust passage from the brake cylinder. 
When the engineer's brake valve is moved to the release posi- 
tion such connections are made that the release magnet is 
energized and the magnet valve closed, but the pneumatic 
release functions are not interfered with in any way. By 
moving the engineer's brake valve to running position the 
release magnet is de-energized, which causes the magnet 
valve to open, permitting the brake cylinder air to escape. 
With the engineer’s valve in holding position the magnet is 
again energized and the release of air from the brake cylinder 
stops. Thus it may be seen that the brakes may be released 
by very small increments by alternately moving the engineer's 
valve from running to holding position. This also gives an 
opportunity to permit the brake system to recharge before 
the brakes are fully released. 

The third step in the addition of electrical control is that 
for emergency application. This valve opens a connection 
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Fig. 3—Comparison of Emergency Stops 
between the brake pipe and the atmosphere and operates 
similarly to the pneumatic operation, except that the action 
is simultaneous on all cars, the only difference being that it is 
obtained in much quicker time. | 

Fig. 1 shows the final stage in the development in the 
electro-pneumatic brake, with. the addition of the electric 
switch, which operates the emergency circuit whenever any 
triple valve in the train goes to the emergency position from 
any undue cause, such as break in hose, conductor's valves, 
etc. If a higher braking ratio is required for emergency 
stops than that which one brake cylinder will give, it is possible 
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to provide two brake cylinders, one for both service and 
emergency and one for emergency exclusively. Provision is 
also made for securing a very rapid rise of pressure in both 
the service and emergency brake cylinders in emergency 
application. This completes the general story of the develop- 
ment of the universal control electric brake. 

Figs. 2 and 3 show the wonderful results obtained by the 
use of this new type of brake. Fig. 2 is the result of tests 
with the emergency stop, contrasting the PM equipment 
with the electro-pneumatic equipment. It will be seen that 
from 60 miles an hour stops are made with the UC-E equip- 
ment in a little over 1,000 ft. at a point at which the train with 
a PM equipment was running at 38.5 miles an hour. 

Fig. 3 shows the comparison in emergency stops at 60 miles 
an hour with various air brake equipment and tvpical trains 
dating back to 1887, 1894, 1907 and 1913. This diagram shows 
that, notwithstanding that the 1913 train weighed twice as 
much as the 1887 train, the stop was made in about three- 
quarters of the distance. 


ELECTION OF OFFICERS 


The secretary reported a membership of about 1,200, and a 
cash balance of $1,324.58. The following officers were elected 
for the ensuing year: President, L. H. Albers, New York Cen- 
tral Lines; first vice-president, J. T. Slattery, Denver & Rio 
Grande; second vice-president, T. W. Dow, Erie Railroad; third 
vice-president, C. H. Weaver, Lake Shore & Michigan Southern; 
secretary, F. M. Nellis, Westinghouse Air Brake Company; treas- 
urer, Otto Best, Nathan Manufacturing Company. New members 
elected to the executive committee were L. C. Streeter, Illinois 
Central, and Mark Purcell, Northern Pacific. 


FREIGHT CAR DESIGN 
CONSTRUCTION* 


BY W. M. BOSWORTH 


AND 


There is no doubt that more economical and efficient design- 
ing of freight equipment would result in great saving to the 
railways. A great deal has been said in the last few years re- 
garding the general and detail design of freight cars, and the 
standardizing of more freight car parts. This would not only 
make a saving in maintenance, but would reduce the first cost 
of the car, and the vice-president of one large car company has 
gone so far as to suggest the standardizing of all freight equip- 
ment. 

The railways are in a better position to supervise the design- 
ing of cars than the car companies, as they are continually en- 
countering the weaknesses of past designs. Specifications and 
general drawings should be made in the mechanical engineer's 
office and advance copies submitted to car department heads, 
master mechanics and general car foremen to obtain their 
criticisms and recommendations for strengthening the weak 
points. The facilities available for car repairing should have 
little bearing on the design, especially i£ the road is well equipped 
with modern car repair shops, as it must be remembered that 
roads with little or no facilities, as well as the owning road, 
have to repair the cars. 

The failure of car parts should be reported to the super- 
intendent of motive power on specially prepared forms so that 
proper means can be taken to reinforce the weak points, after 
a sufficient number of like failures have occurred in fair serv- 
ice to indicate weak design. This will also materially help in 
framing specifications for new cars. Too frequently the desire 
on the part of railway officers to cut down the first cost is the 
cause of weakly designed cars, on which it is afterward neces- 
sary to spend several times the original difference in first cost 
to keep the cars in condition to earn maximum revenue. 


“Entered in the Car Department competition which closed February 1, 
1914. 
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There are differing opinions regarding the use of structural 
and pressed steel in car construction, but it would seem that the 
advocates of structural steel are in the majority, and there is 
no doubt that repairs of foreign cars would be facilitated 1f, 
instead of so many pressed steel parts, structural steel were 
used. The writer has known cases where foreign cars have 
been kept on repair tracks for six months awaiting pressed steel 
material, whereas they could have been in revenue service in a 
short time if the parts had been of structural steel. It has been 
stated that rolled shapes cannot be had on account of the mills. 
not having them in stock, but if the railways would make a 
more general use of this material and certain sizes and shapes 
of rolled steel could be decided upon by the Master Car Build- 
ers’ Association, the demand would be increased and the mills. 
would then arrange to have these sizes on hand. One of the 
large roads has adopted a design of box car having pressed steel 
posts and braces of U-shape section, and while this is the strong- 
est design per unit of weight, yet if a number of these posts 
were torn off on a distant foreign road, it would be impossible 
to duplicate them and it would either be necessary to await 
shipment from the owner or car builder, or send the car home 
empty. 

THE UNDERFRAME 


There are numerous designs of steel underframe in existence, 
but it is generally agreed by the majority of railroad men that 
the fishbelly type of center sill is the most desirable, because 
there is a better distribution of metal and the stresses are more 
nearly uniform. Center sills should be built up of plates and 
angles, the webs being not less than 5/16 in. thick and the 
chord angles and cover plates of a size to suit the weight and 
capacity of the car. It is agreed that top cover plates should 
run the full length of the car, and some car men advocate 
bottom cover plates; but these are not necessary if bottom 
chord angles of proper size are used. Others advocate center 
sills continuous to the end of the car, but it is the practice of a 
number of large roads to splice Z-shaped draft sills to the center 
sills ahead of the bolsters, and this design is giving satisfactory 
service. 

The side sills are also of numerous shapes, some being fish- 
belly, others straight pressed sections and others rolled sections. 
Here again a straight rolled section is advantageous, as it per- 
mits of a close inspection of brake rigging, especially on long 
trains at terminals where there are short stops and a limited 
number of car inspectors. If cross bearers and bolsters are of 
ample strength the rolled side sill need only be strong enough 
to take care of the load between these lateral members. Side 
sills should also be high enough above the rail to permit com- 
plete opening of the journal box lids. 

End sills can also be built up of rolled sections to advantage. 
The bolsters and deep cross bearers, however, can with advan- 
tage be of pressed section, and if these parts should be standard- 
ized all railway repair shops would probably in a short time 
be equipped with dies for straightening them, so that there 
would be little difficulty in repairing steel underframes. 

Some designs of underframes make use of crossties or needle 
beams which pass through the center sills, but in order to get 
these out in case of repairs it is necessary that the side sills 
be set on top of them. This is not good construction, as a 
derailment would bend them out of shape, whereas if they are 
set flush with the side sill at the bottom and a fishbelly center 
sill is used the car can skid along with the least damage to the 
underframe. Cross bearers should preferably be as deep in- 
side as the center sills, have ample top and bottom cover plates. 
and substantial fillers between the center sills. The underframe 
and body as a whole should not be so rigid that it will not take 
low joints at diagonally opposite corners, as this will cause 
derailments. 

Center plates should be backed up with substantial steel cast- 
ings riveted between the center sills and substantial steel buffer 
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castings used. These castings should not be too light, a thick- 
ness of Y in. being about the minimum, as Y in. cast steel, 
when pouring, will congeal before entirely filling the mold if 
the heat is not exactly right and imperfect castings are the re- 
sult. Center plates should be lipped over the bolster bottom 
cover plate to help take the shear off the rivets. 

In designing the car generally, care should be taken to see 
that no part which is apt to require frequent attention or re- 
pairs is overlapped by some other part as this condition may 
more than double the cost of making the repairs. 

With a center sill cover plate running from end to end of the 
car it would seem that the diagonal braces should be run from 
the corners to the intersection of the center sills and bolster 
instead of from the end sill at the center to the bolster at the 
side sills. More benefit will be gained from the braces in this 
position. Moreover, draft and center sills should be made stiff 
enough to resist all buffing shocks without transmitting any of 
the force to the side sills. 


BOX AND OTHER HOUSE CARS 


The outside metal frame type of box car, with Z-bar posts and 
braces and single inside lining, has fast come into favor in the 
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Temporary End Relnforcement for Automobile Cars 


past few years among a large number of railways and presents 
many advantages. The side posts and braces should preferably 
be attached to the narrow side sills through ample gusset plates 
to give them sufficient rivet bearing area, which will prevent 
the loosening at the side sill which has occurred on some cars 
without such plates. In some cases no bracing is used on the 
ends and apparently with good results, but better results can be 
obtained if a plate be run across the end of the car at the bot- 
tom, riveted to the top flange of the end sill and extended up 
for 15 in. to 18 in., and the end posts riveted to it. This allows 
one end post to be used as an inside end ladder rail, and also 
makes the brace from the bolster to the upper corner of the car 
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unnecessary, as it carries the corner load over to the center sills. 

The end doors of automobile cars are a continual source of 
trouble end expense, and it would be to the interest of all roads 
if they could arrange an agreement with automobile manufac- 
turers whereby the end doors could be dispensed with and the 
double side doors used. The end doors not only get out of shape, 
but where it is desired to make a return shipment of bulk 
freight in an automobile car, it is necessary to supply a tem- 
porary end to protect the doors or the car will have to be re- 
turned empty. Of course if most of these cars are kept in the 
aufomobile manufacturing district they can usually be loaded, 
but if sent into an agricultural or lumber district, it is not safe 
to load them for return movement unless the end doors are pro- 
tected. As this is expensive for the shipper, the car often re- 
turns empty. A method of protecting the end doors of auto- 
mobile cars is shown in the illustration. 

Large end doors have not been made satisfactorily water 
tight, and the writer believes that only small end doors should 
be applied, and these in all box cars, as they can be made water 
tight and will permit the loading of long lumber and similar ma- 
terial. Automobile cars would then become revenue earners in 
both directions. 

The writer believes the outside mctal roof to be the most 
satisfactory of the three types in general use. Some car men 
advocate the inside roof, claiming that the outside roof boards 
protect the metal and that it is impossible to keep the outside 
metal painted, resulting in its rusting out rapidly. They seem 
to forget, however, that it is impossible to keep the outside 
boards in such a condition that they will not permit water to 
leak through to the inside metal and corrode it, with no chance 
of detecting the leak from the outside. The outside metal roof 
can be kept painted, and if properly galvanized and provided 
with sufficient movement between the sheets should give the 
least trouble. At the same time the roof boards act as an 
insulator. 

The all metal roof shows evidence of sweating on the inside 
when no ventilation is provided. However, this sweating will 
be reduced when the roof is ventilated, but there is still a ques- 
tion as to whether ventilation will entirely eliminate this feature 
which damages lading. The roof sheets should provide ample 
movement to accommodate the distortion of the car body when 
running over low joints, especially when loaded, and to provide 
for the end shocks which are always transmitted to the roof; 
the roof tends to remain stable, while the underframe is being 
moved by the shock. It is desirable to cover the roof boards 
with a layer of burlap soaked in a good tar, or lead paint, and 
apply the metal roof on top of this. It is also good practice to 
apply a layer of good waterproof tarred paper under the run- 
ning board saddles, as this will prevent possible leakage. 


DOORS 


The question of making the side doors waterproof is one of 
next importance to the roof and with the use of the most im- 
proved types of fixtures the danger of leakage is reduced to a 
minimum. Some roads are using all metal side doors, but the 
least kink will make these inoperative, whereas the wooden 
door is resilient and will usually return to its normal position 
after a moderate shock. 

One of the greatest causes of damaged doors is the fact that 
empty box cars never have the doors fastened, which allows 
them to shift to and fro under the movement of the car. If 
an open door lock or catch of substantial design were used 
and the door fastened when in an open position, a great deal 
of this damage to doors would be overcome, provided, of 
course, the men handling the cars would give this matter care- 
ful attention. 


DRAFT GEAR 


The most important detail affecting all types of cars is the 
draft gear. The friction type is now the recognized standard, 
as it absorbs a greater percentage of the shock than the spring 
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gear, with the least amount of recoil, consequently the mini- 
mum shock is tranemitted direct to the center sills. Some large 
roads are using spring gear, apparently with good results; how- 
ever, one road in keeping a record of failures of both spring 
and friction gears during a period of six months found the 
spring gear failures amounted to 81 per cent, while friction 
gears showed only 17 per cent. 

Draft iugs should be of cast steel and of substantial design, 
with the front lugs arranged as a stop when the gear is solid. 
This will distribute the final shock over a larger area of the 
draft sill; if the key type of gear is used, a back stop is 
preferable. 

Where the gear is of a type having springs on both sides of 
the transom, it is preferable to have a greater capacity for buff- 
ing than for pulling, but easy side movement of the coupler 
must not be overlooked. A flexible coupler centering device is 
a desirable feature and coupler side clearance should be such 
as to reduce lateral strains on the car body to a minimum. 


TRUCKS 


The Master Car Builders’ Association already has a number 
of standards for trucks, but additional standards are desirable, 
such as the height of truck center plates and body side bearings 
from the rail, so as to make trucks interchangeable for cars of 
the same capacity. It is also believed that the standard M. C. B. 
center plate could be improved, as it has developed weaknesses. 
Center plates should be separate and be lipped over the bolsters, 
and side bearings should be adjustable to provide proper 
side bearing clearance at all times. Another important feature 
is the spacing of the side bearings from the truck center, which 
should be such that the car body will not tend to topple off the 
trucks nor to lift the trucks from the rail. A satisfactory spacing 
is about 25 in. from the center pin. Standard arrangements of 
brake rigging are also desirable. Bolster and column, or cast 
steel side frame fits should be standardized also, both as to 
vertical and horizontal dimensions, and trucks should be as- 
sembled in jigs to insure squareness, SO all wheel flanges will 
wear evenly. 

Lateral motion devices are being used by a number of large 
railways, and tests have shown that the resistance of trains is 
less when they are used, indicating a reduction in flange and 
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rail wear. The lateral motion should not exceed 1 in. to 1r$ in. 
on each side. 


PAINTING 


In general the steel underírame joints should have a good 
heavy coat of red lead put on with a stiff brush before assem- 
bling and the underframe should preferably have three coats 
of paint. Some car builders only give two and others YO so far 
as to say one is sufficient. In applying three coats it 1S well to 
use a metallic brown for the first coat with a second coat of a 
darker brown, and the third an approved black. This color 
scheme will insure inspectors that all three coats are being ap- 
plied. One coat of good truck black is usually sufficient for the 
trucks. 
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DAIRY R FRIGERATOR CAR 


The Merchants Despatch Transportation Company, which is 
now controlled by the New York Central, has amongst its latest 
equipment some well designed and carefully constructed dairy 
cars. These cars are insulated with four courses of 14 in. Flax- 
linum, and are provided with the Bettendorf steel underframe 
and trucks. They weigh 55,000 Ib., and have a capacity of 
80,000 Ib. The superstructure is entirely of wood with the ex- 
ception of the Murphy steel roof, which is applied over a 13/16 
in. roof of yellow pine. The car is 40 ft. 5 in. long and has a ca- 
pacity of 2,062 cu. ft. 

The superstructure 
substantial to successfully 


being entirely of wood must be specially 
withstand the shocks and strains re- 
ceived in service without injuring the insulating properties of 
the car. Extra care is required in this respect, as this type of 
ear is so heavy. From a study of the car it is believed that 
these conditions have been adequately met. The end sills are 
6 in. by 4 in. oak beams mortised for the end posts and tank 
cripples, and secured to Z-bar and angle iron reinforcements 
by 54 in. bolts. The side sills are sy in. by 438 in. long leaf 
yellow pine, and are secured to Z-bar side sills with S& in. bolts. 
There are six 4 in. by 4 in. intermediate sills of long leaf yellow 
pine which are secured to the cross ties and bolster members by 
54 in. bolts. 


The bottom course of the flooring is 134 in. thick and extends 
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from outside to outside of the side sills for the full length of 
the car. The top course is 13/16 in. cypress and extends from 
drip pan front to drip pan front of the ice tanks. A layer of 
burlap plastic is laid between the top and bottom courses. It is 
lapped at the center and extends 6 in. up on each side of the car. 

The ice tanks have inside dimensions of 2 ft. 1134 in. by 7 ft. 
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Sections Through Doors of the Merchants Despatch Dairy Car 


105% in, the distance between the bulkheads being 33 ft. The 
sides and ends of the tanks are lined with No. 24 galvanized 
iron to a height of 30 in. The drip pan is of No. 22 galvanized 
iron. 

The ice bars and bulkhead supports are made of malleable 
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malleable iron columns. The bulkhead is made up of two 4 in, 
7.5 lb. I-beams extending from the angle support to the ceiling 
for center posts, and three intermediate and two side posts of 
2 in. by 5 in. long leaf yellow pine. The ice opening are 20 in. 
by 27 in. clear. 

The door openings are 5 ft. 5 in. by 5 ft. 11% in. high. The 
frames of the doors are of long leaf yellow pine. The door 
frame is first covered with a layer of the best quality of three- 
ply waterproof P. & B. Giant paper. The Flaxlinum is then 
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Section Through Side and Floor of Merchants Despatch Dairy Car 


applied, two courses on each side of the frame with a layer of 
the waterproof paper between and on the outer surface. The 
doors are provided with the La Flare spring insulation. The 
insulation of the threshold consists of a cushion made up of 
four thicknesses of oil-treated Ontario duck canvas. 

The cars are insulated with four layers of Flaxlinum. The 
side of the car frame is first covered with a layer of 3$ in. 
wooden insulation, the joints of which are butted tight and the 
ends make a close union with the corner posts and door posts. 
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Height of End Insolation Surface (yq) 


Arrangement of the Framing In the Merchants Despatch Dairy Car 


iron. The ice bars are supported on six 4 in., 7.5 Ib. galvanized 
I-beams extending the full width of the tank and resting on a 
Z-bar rear support that is bolted to the end framing. The bulk- 
head base is a 5 in. by 314 in. by 34 in. galvanized angle extend- 
ing the full width of the car and securely fastened to galvanized 


A layer of three-ply P. & B. Giant paper is applied over this 
wooden insulation. One layer of Flaxlinum is then applied 
which is again covered with a layer of the same paper. This 
insulation is held in place by horizontal nailing strips, two at 
the side plate. two at the belt rails and one at the side sill. The 
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outside sheathing is nailed to these nailing strips. A side sill 
board is applied at the bottom edge of the side sill which forms 
a guide and rest for the insulation. The lower edge of this 
layer of Flaxlinum is waterproofed to a height of 8 in. The in- 
side of the car frame is covered with a layer of 2% ply 
waterproof P. & B. Giant paper which extends from the top 
of the 134 in. flooring to the side plate. Three layers of Flax- 
linum are then applied with a layer of the waterproof paper 
between them. The inside course of Flaxlinum is waterproof to 
a height of 6 in. above the top of the floor. These three 
courses of insulation are secured by nailing strips at the side 
plate and the floor and at the posts. The inside lining is nailed 
directly to these nailing strips. 

The underframe is insulated by two 1 in. layers of Flaxlinum 
composed of two courses each. The bottom layer is applied di- 
rectly on top ef the 13/16 in. insulation, which is held in place 
by nailing strips 1 in. square. This layer extends only between 
the intermediate car sills. An air space is provided between 
the bottom and upper layer. A second course of wooden in- 
sulation extends between the intermediate sills and is flush with 
the top of them. On top of this is applied the two courses of 
Flaxlinum, which extend the full width and length of the car 
in one piece, with courses of waterproof paper between them. 
On top of the top layer of Flaxlinum is applied a coat of Hydrex 
compound to thoroughly protect the insulation from moisture 
that may possibly leak through the floor. Another air space is 
provided between the top layer of Flaxlinum and the 134 in. 
flooring. 

The roof of the car is insulated by four layers of Flaxlinum, 
the three upper layers of which extend between the carlines 
for the full width of the car. The bottom layer extends across 
the full width of the car and for the full length, underneath the 
carlines, in one continuous piece. Above and below this layer 
is applied three-ply P & G waterproof paper. This layer of 
insulation is held in place by nailing strips nailed directly to 
the carlines. The ceiling proper is nailed directly to these strips. 
The second course of insulation is applied directly on top of the 
lower course, being held in position between the carlines by 
nailing strips. An air space is then provided between this layer 
and the wooden insulation, which is 13/16 in. thick. On top of 
this wooden insulation is applied the other two layers of Flax- 
linum, waterproof paper being applied between each layer. The 
roof is applied directly on top of the carlines, as shown in the 
drawing. On top of this is a layer of burlap plastic, on top of 
which is applied the Murphy steel roof. 

The following are the general dimensions of the car: 


Length outside of shesthili. a, arl. are Är Eege ankeken 41 ft. 634 in. 
Length over end A rar AER 41 ft. 434 in. 
Length: tarde OF Dni cua dior Reb xA RACER E ORA CLERC 40 ft. 4% in. 
Distance: between ice tawka, ian rex x om. da oo Rl OR DEO CU Rn 33 ft. 
Width over outside sbeathing,..is vete eros ph ics 9 ft. 5% in. 
Width inside of lining......... S e remote acs aide M den AA 8 ft. 35$ in. 
Height of running board from fall ege EE erret E Rx 12 ft. 11% in. 
Cube capacity sorsi uyu yaw XX Ya 99 9 20€ A VA AOI CRDI cake REI 2,062 cu. ft. 
eT als EE RA AICC EE 80,000 Ib. 
Light Weight: ¿22 ans eae dee EE AAA AI 55,000 Ib. 


CoNpvcriviTY or Locomotive ExHausts.—The results of in- 
vestigations of the electrical conductivity of the exhaust from 
steam locomotive stacks have recently been published showing 
why discharges from high-voltage trolley wires to locomotive 
stacks can occur through distances much less than usual when 
gases and vapor are escaping from the latter. Experiments 
show that the greater conductivity under these conditions is due 
to the ionization occurring in the space between the wire and 
the track, produced by the íriction of the escaping gases and 
moisture. Experiments were made with a locomotive under a 
wire and with its blower closed, half open, and wide open. The 
breakdown voltages between wire and stack were compared with 
those required to break down the same length of air path with 
the locomotive removed. On the average it required about one- 
half the voltage to break down the air with the locomotive 
present.—The Engineer. 
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REFLECTOR FOR OBSERVATION CAR 
WINDOWS 


BY R. S. LOWDER 


A reflector somewhat similar to the type used on automobiles 
has been applied to the observation end of a private car re- 
cently built by the Pullman Company. 

The reflectors, one of which is applied to each rear obser- 
vation room window, enable the occupants to see ahead of the 
train by glancing out of the side windows. They are so ar- 
ranged that they can be quickly folded against the side of the 
car when so desired. The location on the car is shown in the 
accompanying illustration. 

The reflector consists of a plate glass mirror set in a metal 
frame on which are cast lugs turning in brackets fastened on 
the side of the car. The mirror frame in service position is 
held at right angles to the window by a brace riveted to the 
side of the car. The brace is slotted to take a pin attached 


Reflector for Car Window 


to the outside edge of the mirror frame. A simple spring 
latch attached to the end of the brace locks the pin in the end 
of the slot, and holds the mirror securely in service position. 

When it is desired to fold back the mirror the occupant of 
the observation room, by reaching out of the window and 
pressing outward on the projecting end of the spring latch, can 
disengage the pin, which is then free to move back through 
the slot. The mirror can then be folded back until it snaps 
into the spring clip on the side of the car. 

To place the mirror in position it is only necessary to push 
outward on the end of the brace which, acting as a lever about 
its pivot, will disengage the frame from the clip and swing it 
outward until it comes within reach. It can then be pulled 
forward until locked in position by the spring latch. 


POWER IN THE UNITED Kincnom.—AÁt a recent meeting of the 
Manchester (England) Association of Engineers, Edward G. 
Hillier stated that the total horse power in use in the United 
Kingdom was 10,578,475, nine-tenths of which was provided by 
steam engines. Steam turbines rated second in the list, gas 
engines third, and water power fourth.—Power. 
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PLANT FOR REPAIRING BOILER TUBES 


BY R. C. POWERS 


The Baltimore & Ohio has installed at the Mt. Clare shops a 
plant for repairing locomotive boiler tubes. The accompanying 
engraving will give an idea of the layout as well as the process 
of handling. 

The plant was designed to keep up with the demands of the 60 
or 70 boilers per month going through the shops, and several 
small outlying stations. Prior to the construction of this plant 
the work was divided between the boiler and the smith shops, 
the former repairing the tubes for Mt. Clare and the latter for 
the outlying stations. But with the increasing demand for space 
in the boiler and smith shops, together with the advent of the 
514 in. tubes for superheater locomotives, it became necessary to 
construct a new plant. It was then decided to concentrate all 
tube work at Mt. Clare. Not being able to construct the plant 

in or adjoining the boiler shop because of lack of space, the pres- 
ent location, which is about 800 ft. west of the erecting shop, 
was decided upon. 

The old tubes when removed from the boiler are put on a 
rack so that they may be transferred by a crane to one of the 


SHOP PRACTICE 


heated in furnace .Vo. 2 and scarfed on tool No. 3, the safe ends 
are applied and the tubes put in furnace No. 2 for a welding 
heat. After welding to the approximate length and shoulder- 
ing on machine No. 4 or No. 5, as desired, they are placed 
on rack E. From this rack the tubes are taken and cut to the 
exact length with cutter No. 6 by means of gage No. 7, and then 
placed on incline rack F with the ends in furnace No. 8. When 
the desired heat is obtained the ends are expanded on machine 
No. 9 and the tubes then placed on a truck. 

A hydrostatic test is made on machine No. ro as the tubes 
are taken from the truck and placed on another. When the re- 
quired number of tubes is obtained for a locomotive, the truck 
is pushed out to the crane, and by it the tubes are put on a 
standard gage truck and returned to the erecting shop. Section 
A is fitted to repair tubes of any diameter between 134 in. and 
5v, in. by adjusting or changing tools. Sections B and C are 
used for tubes 134 in. to 214 in. in diameter; the three sections 
are the same except that the Hartz rotary welding machine and 
additional dies are used in section 4 on the large tubes. The 
tubes are usually kept in sets as removed from the boilers on 
account of the different lengths. When tubes are received from 
outlying station they are handled by the crane as above. 

The building is 45 ft. by 180 ft. with a depth of 20 ft. under 


Standard Gage Tube Truck. 
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Baltimore & Ohlo Boller Tube Repair Shop; the Curved Line at the Right Represents a Bulkhead Supporting the Tracks 


standard gage trucks on which they are taken to the stub switch 
siding in the tube plant. This siding is about 12 ft. above the 
floor of the plant. The tubes are taken from the truck by means 
of a crane and placed on the runway over the tumblers. This 
runway is built of 1 in. by 4 in. iron placed on edge, supported 
by a 12 in. I beam over the tumblers and braced with Lë in. 
plates. The outer end of each piece is supported by a 4 in. I 
beam placed on end in concrete. A stop or gate is provided to 
regulate the number of tubes going into the tumbler, and there 
is also a guide to direct the tubes into the desired tumbler. 

The tumblers are of the type in general use, being driven by 
a 35 h. p. electric motor through a chain of gears, and elevated 
to allow the tubes to drop out to a runway which delivers them 
to a 27 in. gage truck. The truck is then pulled into the repair 
section. 

Tubes are taken from the truck, the ends are cut off by cutter 
No. 1, and they are then placed on rack D. They are next 


the bottom chord of the roof truss. It is of wood construction 
and is covered with sheet iron over 1 in. sheathing. The founda- 
tions for the building and all the machines are of concrete, as 
are also the basins under the tumblers, these being fitted with a 
drain pipe. Large windows have been provided to give plenty of 
natural light. Fine stone screenings were used as a floor. The 
following equipment is installed: 


a 


10 ton electric crane. 

28 ft. by 48 in. diameter (inside) tumbling barrels for cleaning (used 
with water). 

cutting off machines (No. 1). 

furnaces (No. 2) for welding and shouldering. 

tools for scarfing ends before welding (No. 3). 

McGrath pneumatic hammers (No. 4) for welding and shouldering. (Sce 
July, 1912, American Engineer, p. 357.) 

Hartz rotary welding machine (No. 5) driven by an electric motor (used 
for 5% in. tubes). 

cutting off machines (No. 6). 

inclining furnaces (No. 8) with rack F. 


— w uy G U to 


Gah Gah 


311 


312 RAILWAY AGE GAZETTE, MECHANICAL EDITION 


6 cutting off guides and gages (No. 7). 

3 pneumatic expanders (No. 9). 

2 boiler tube testing machines (No. 10) (shown on page 484 in the Sep- 
tember 1912 issue of the American Engineer). 

3 portable tube rests (No. 11) fitted with rollers for one tube. 

3 portable tube rests (No. 12) fitted with rollers for three tubes. 

2 No. 5 Sturtevant blast fans in pit 9 ft. by 9 ft. by 3 ft. deep. 

The plant is piped for cold water, air and crude or fuel oil 
at 100 Ib. per sq. in. The crude oil is used in the furnaces. A 
27 in. gage track extends the full length of the shop on each side 
for the use of the small tube trucks. A 15 in. I beam extending 
the full length and connected at one end is used as a trolley for 
a 4-ton Sprague hoist. The motors, crane and hoist are of the 
500 volt direct current type in general use. 

Artificial light is obtained from twelve 250 watt multiple 
burning tungsten lamps on 110 volts. The fan pit, and all ma- 
chines having belts, are protected by guards built of pipe. Suf- 
ficient heat is obtained from the furnaces without any heating 
system. All the machines and tools, except the fans, motors, 
hammers and hoist, were made by the shop forces at Mt. Clare. 

The truck illustrated is one of the standard gage tube trucks 
used to take the tubes from the boiler shop to the tube plant 
and return. The 27 in. gage truck is of similar design, each 
having 12 in. wheels fitted with roller bearings. The frame is of 
2 in. angles, with 214 in. by 4 in. steel for the axles. There is 
also a standard gage track entering the shop at the north end 
which can be used in case of emergency. This track connects 
with the east end of the boiler shop, which is about 2,000 ft. 
away. 


VACUUM LIFTING DEVICE 


For some time the Westinghouse Electric & Manuíacturing 
Company, East Pittsburgh, Pa., tried mechanical safety de- 
vices of various kinds for the punch shop, but with unsatis- 
factory results. The operators found them unsuited because 
of the fact that they tended to retard the production and 
consequently their earnings, while the management also ob- 
jected to them because they afforded only partial protection, 


Safety Suction Device Used on Punch Presses 


as the operator had to place his hand under the press in 
every instance, in order to remove the scrap. 

The vacuum lifting device shown in the illustrations enables 
the operator of a punch press to dispense with the helper, 
and at the same time all danger to the hands is removed. 
This consists of a "sucker" or lifting device about 8 in. in 
diameter, which is connected by means of a rubber hose to a 
suitable suction line and which is further free to move on an 
irregularly shaped rod, its length of travel being controlled 
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by the press hand through the medium of two guide arms or 
handles, one on either side of the punch and die; that is, just 
inside of the press housings. 

When a pile of metal sheets is placed in the rear of the 
press preparatory to being punched, the press hand on the 
opposite side of the press pushes the guide arms through 
the press towards the pile. The irregularly shaped rod al- 
lows the “sucker” to drop until it rests on the top sheet of the 
pile, when a lever on one of the two guide arms is pressed, 
thus opening the suction valve and causing the "sucker" to 
grip the sheet. The guide arms and the suction lever are 
not released until after the first blank has been punched. By 
thus retaining hold of the guide arms, practically all danger 
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A Hand Adaptation of the Safety Suction Device 


of injury to the hands is removed, for in punching the suc- 
ceeding blanks, the operator can almost invariably pull the 
sheet forward by means of the scrap or margin. 

Since the adoption of this suction device there has not been. 
an amputation on the large presses and up to the present 
no fingers have been amputated in the punch shop. The device 
was exhibited and received the grand prize at the recent 
International Exposition of Safety and Sanitation in New 
York City and is now on exhibition in the American Museum 
of Safety there. 


SMOKE PREVENTION ScHEMEs.— That the smoke difficulty with. 
steam locomotives is a real one may be at once admitted; but 
that the solution lies in distributing the smoke behind or under 
the train cannot be accepted. Yet, from the earliest days of the 
steam locomotive until now, inventors have proposed all sorts. 
of ideas of this kind. One of the most ingenious was tried years 
ago on the Metropolitan Railway. Between the rails a trough 
was laid, and the engine carried a sliding shoe device adapted to- 
slide over this, and to open doors as it passed, whereby smoke led 
from the stack to the shoe was enabled to pass into the trough. 
thence being exhausted to a collecting plant. Other ideas con- 
sisted of extension stacks leading to the back of the train. And 
now another scheme of the same class is presented in which a 
smoke conveyor extends from the stack to a point at one side of 
the engine and near the rear driving wheel.—The Engineer. 


MASTER BOILER MAKERS CONVENTION 


Eighth Annual Meeting, Held in Philadelphia; Address- 
es by Ivy L. Lee, S. G. Thomson and Frank McManamy 


The eighth annual convention of the Master Boiler Makers' 
Association was held at the Hotel Walton, Philadelphia, 
May 25-28. The first session was called to order at 2:30 p. m. 
on Monday, May 25, by the president, T. W. Lowe, general 
boiler inspector of the Canadian Pacific, and was devoted to 
addresses by Rudolph Blankenburg, mayor of Philadelphia; 
S. M. Vauclain, of the Baldwin Locomotive Works; Ivy L. 
Lee, chief executive assistant to the president of the Penn- 
sylvania Railroad, and by the president of the association. 


MR. VAUCLAIN'S ADDRESS 


Mr. Vauclain called attention to the fact that it is the care 
and maintenance of a boiler that exacts the greatest amount 
of attention and skill. It is a comparatively simple matter 
for a builder to construct a boiler in accordance with designs 
that have been prepared, and if he is honest and wishes to 
turn out good and reliable work it can be done; for the 
men in a shop are apt to be infused with the spirit of the 
employer. He insisted that the best of men were required 
for repairs and called attention to the difficulty of getting 
them. Young men do not take kindly to the boiler shop, 
but, in his opinion, that department is one of the most, if not 
the most important of the works. For that reason he advises 
all of his apprentices to spend a part, at least, of their appren- 
ticeship in the boiler shop, because skill in that line promises 
better for promotion than any other. He considered that the 
work on the boiler required more skill than any other part of 
the locomotive, because of the nature of the material that is 
used and the necessity of being familiar with its every aspect, 
such as it flanging and bending qualities, in order that it 
may be rolled and bent into shape without injury. It also 
requires a high degree of technical skill in order that the 
foreman in the shop may be able to check and detect any 
inaccuracies that may be made in the drawings, for inaccu- 
racies will creep in in spite of everything that may be done. 
It is this knowledge and technical skill on the part of the 
boiler maker that is necessary to avoid disaster both in the 
building and the repair shops. 

It might be thought that the building of boilers was one 
long piece of routine work, but it is nothing of the sort. Each 
boiler presents new and individual problems that only the 
practical and skilled man in charge can solve, so that it is 
safe to say that the greatest amount of skill is required in 
order to become a successful boiler maker. 

In replying to Mr. Vauclain, C. P. Patrick called attention 
to the great lack of boiler maker apprentices and urged the 
recruiting of their ranks in order that there might be a supply 
for the future. He also spoke of the work of the federal 
boiler inspectors and said that, when the law was first put in 
action, he regarded many of its provisions as unnecessary and 
as putting a hardship on the railroads. But after an experi- 
ence with it of three years he had come to the conclusion 
that it was a good thing and had found that when a road 
was willing to meet the inspectors and show that it was en- 
deavoring to do its best and keep its boilers in a good state 
of repair no difficulty was encountered. 


IVY L. LEE'S ADDRESS 


Mr. Lee spoke on the safety first question and said that it 
warrants a certain amount of money being spent in order 
that economical results might be obtained. There is a limit, 
however, beyond which it will not be worth while to spend 
money, as the results that can be obtained will not be com- 
mensurate with the cost. It is sometimes far better to turn 
to the improvement of the men than to the improvement of 
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the physical features of the road. In other words, it is well 
to turn attention to man failures. In England, where human 
life is placed on probably a higher value than in any other 
country of the world, and where their cars are little better 
than wooden bandboxes, there has been no indication of a 
movement towards the compulsory use of the steel car, be- 
cause they think more of discipline than they do of such 
helps to minimize the effects of an accident. We have gone 
further. There is a movement on foot to legislate expenses 
upon railroads that they cannot properly bear. The care- 
lessness of automobile drivers, for example, causes one long 
continuous series of accidents at grade crossings, a series of 
accidents that spell carelessness on the part of the drivers of 
those machines and which would never happen if they would 
use ordinary care. Yet the state of New Jersey has enacted 
a law for the abolishing of grade crossings that puts the 
whole burden on the railroads. Yet to abolish the grade 
crossings in New Jersey on the Pennsylvania Railroad alone, 
would cost about $60,000,000. To abolish all the grade cross- 
ings on the whole Pennsylvania system would cost about 
$600,000,000 and to do the same for all of the crossings in the 
country would cost about $5,000,000,000. So that the cost of 
such provisions for safety becomes simply stupendous, while 
it could all be avoided by the exercise of common carefulness. 

The same statement holds in the matter of trespassers. 
Here, again, it is simply a case of carelessness. Trespassers 
are killed and it is man or woman carelessness. 

The Pennsylvania Railroad has spent immense sums for 
the promotion and securing of safety, but it must be evident 
that there are limits beyond which it will not pay to carry 
the expenditures. It is far better to cultivate the spirit of 
carefulness. Take the matter of the automatic stop, for 
instance. Suppose such a stop were available and could be 
used. It would simply be transferring the responsibility from 
the man on the engine who has the interest of his own life 
to make him careful, to the shoulders of another who has no 
such interest. Again, the self-cleaning ashpan that has been 
required by law. It has cost the Pennsylvania Railroad 
alone about $600,000, and all of this is an absolute waste and 
would not have been needed, if the men were careful. 

In the matter of boiler construction the Interstate Com- 
merce Commission contemplates the establishment of an 
arbitrary factor of safety. If this is done we will be the only 
country in the world where such a rule exists for other than 
state railroad. Such a rule, if made calling for a factor of 
safety of 5, would not add materially to the exemption of 
locomotive boilers from explosion Out of the 63,000 loco- 
motive boilers in use in this country there have been but six 
shell explosions in two years, making an average of one shell 
explosion for each 21,000 boilers per annum, and this on a 
factor of safety of about 334. While on the Pennsylvania 
Railroad there has not been a single shell explosion since 
1880. The whole question of boiler safety sifts itself down 
to one of carefulness and maintenance. Take the reports 
of the Travelers Boiler Insurance Co. Out of all of the 
money collected for insurance 25 per cent was spent in secur- 
ing business; 50 per cent for inspection; 10 per cent for 
business expenses; 5 per cent for profit and 10 per cent for 
loss. So that out of all the money paid for steam boiler 
insurance, 90 per cent was unnecessary, and could have been 
saved by carefulness. 

In short, it is a question of men. It points to the necessity 
of taking young men and training them so that they will 
appreciate the necessity of being careful; ef showing them 
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that pure mechanical and mathematical formulae are not alto- 
gether reliable and dependable, but that back of their use 
there is need of experience and care, and this training is of 
the first importance if satisfactory results are to be obtained. 
The perfection of the man as well as of the machine is what 
we must work for. 

The morning session on Tuesday was opened with ad- 
dresses by S. G. Thomson, superintendent of motive power 
and rolling equipment of the Philadelphia & Reading, and 
Frank McManamy, chief of the boiler inspection department 
of the Interstate Commerce Commission. 


MR. THOMSON'S ADDRESS 


Mr. Thomson especially emphasized the value of and the as- 
Sistance to be derived from the federal boiler inspectors. 
These men are all experienced and their duties, in. taking 
them from one road to another, give them opportunities for 
Observation that do not come to the average boilermaker. 
They are, therefore, possessed of a mass of information that 
they are quite ready to impart and which the members should 
take every opportunity to acquire. It behooves every boiler- 
maker in the country to welcome these men to their shops 
and learn what they can from them. There can be no quarrel 
with the boiler inspection law if an attempt is made to comply 
with its provisions and get all out of it that is possible. 

He also touched on the difficulty of getting good men to do 
the work and the scarcity of apprentices in the boiler shop. 
It is hard and noisy work and needs ample compensation, 
both physical and mental. The former must come through 
the wages received and the latter from the satisfaction of 
work well done. 


MR. M MANAMY'S ADDRESS 


Mr. McManamy took exception to a statement that had 
been made by Mr. Lee to the effect that it was possible to 
spend too much money for the prevention of accidents, and 
insisted that resources could not be wasted in an attempt to 
secure greater safety. While many accidents might be due 
to man failure, and all boiler failures might be attributed to 
that cause, yet, if that were the case, then the application of 
the boiler inspection law had succeeded in reducing man 
failures by about 60 per cent in the fatalities due to boiler 
accidents in comparison with what had occurred before the 
law became effective. Thus for the first year of its operation 
and for the following nine months for which reports are avail- 
able the reduction has been 48 per cent. If the application 
of the law has been responsible for the elimination of a 
single accident that caused a loss of life, it is well worth while. 

All that the federal boiler inspectors ask is co-operation 
on the part of the boilermakers and others who are respon- 
sible for the operation of boilers on railroads. It must be 
remembered that the government does not supply the in- 
spectors that are to do the everyday work of inspection. 
"That is done by the employees of the railroads, who thus 
become the real government inspectors. 

As for the factor of safety, the roads have been working 
under a factor of safety of 4 for some time, and the manner 
in which it is proposed to enforce a strict compliance with 
this factor will bring no hardship to any one. In the early 
inspection of boilers, it was found that there was a large 
number of them that had a very low factor. In fact, some 
were found whose factor was below two, and surely no boiler- 
maker would advocate running a boiler in that condition. 
While there may be some difference of opinion as to what 
might be the best factor to employ, no one would hazard the 
opinion that 2 was correct to use. In the early inspection 
referred to it was found that there were: 


212 boilers whose factor of safety was less than 2% 
1,274 boilers whose factor of safety was less than 3 
2,371 boilers whose factor of safety was less than 3% 
4,524 boilers whose factor of safety was less than 3% 
7,254 boilers whose factor of safety was less than 3% 
12,043 boilers whose factor of safety was less than 4 
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A factor of safety of 4 is not too high and the reason for 
fixing it at that is that it is one to which builders have been 
working for a number of years. Nor will it be any hardship 
to comply with the provisions of the rulings, for the railroads 
will have seven years in which to bring their boilers up to the 
standard. No road can possibly be tied up because of it. As 
it stands the regulation gives all roads up to January 1, 1915. 
to bring their boilers up to a point where the lowest factor 
of safety will be 3; until January 1, 1916, to bring them up 
to a factor of safety of 34%; until January 1, 1917, to bring 
them to 3%; until January 1, 1919, to bring them to 334, and 
until January 1, 1921, to bring them up to 4. That is a fair 
sample of the manner in which the department is attempting 
to co-operate with the railroads. 

It is quite natural for men to resist the application of rules 
of regulation whether they be good or bad, even though those 
regulations really make no difference in their conduct. But 
it has been found that no big interest serves the public to the 
best advantage when it is uncontrolled. 

Of late we have heard a great deal about the safety first 
movement. It is nothing new, for it started about 22 years 
ago, when it was enacted that the railroads should equip their 
cars with automatic couplers and air brakes. At that time 
some roads were using these appliances of their own accord. 
but it was necessary that legislation should step in to compel 
those who were not inclined to introduce these now necessary 
parts of the equipment to do so. Surely no one now thinks 
that the compulsory use of these things is a hardship, nor 
would any railroad man think that it would be possible to run 
his road without them. 

In the same manner there will be no hardship in the en- 
forcement of the regulation regarding the factor of safety. 
The railroads are not to be asked to make changes in a day 
that will require time, and boilers will be allowed to run until 
they are sent to the shop for the application of the firebox 
and wrapper sheet. So, too, it will be found that these rules 
are not new but merely the application of old rules that are 
already fixed and in use. When the matter was under dis- 
cussion, the roads were asked to file copies of their rules, 
and it was found that out of the 170 roads complying with 
the request. practically every one of them returned the rules 
that have been adopted by the Master Mechanics’ Associa- 
tion, so that these have become the basis of the federal rules. 

Turning back to the boiler inspection rules, the records 
show that in the first year there were 856 accidents, in the 
second there were 820, and in the first nine months of the 
third year there have been but 523. 

All the federal authorities ask is that there shall be a close 
and hearty co-operation between them and the railroads and. 
for the most part, this has been freely given. 


SECRETARY-TREASURER'S REPORT 
The secretary’s report showed that during the past year 
$1,211 was received for dues and from other sources; that 
there are 543 members, but that some of these are delinquents 
in the payment of dues, so that there are, today, 417 members 
in good standing. The treasurer reported a balance on hand 
of $647.67 after the payment of all outstanding bills to date. 


OXY-ACETYLENE AND ELECTRIC WELDING 


The committee on oxy-acetylene and electric welding re- 
ported that oxy-acetylene welding seems to be satisfactory in 
results and in general use. Cracks in firebox sheets of all 
kinds have been welded with the acetylene process and some 
very good results have been obtained. 

One report shows that cracks 15 in. to 30 in. long have 
been welded and have given eighteen months’ service without 
trouble; also half side sheets have been successfully welded. 
Much trouble has resulted, however, from sheets cracking 
adjacent to the welds, or in the welds themselves, due to the 
unequal stresses placed upon the sheet when cooling. For 
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reinforcing thin places in sheets such as at washout hole 
openings, the oxy-acetylene process is of value. The process 
is serviceable in heating sheets for laying up, in the fitting 
of boiler work; also in straightening crown sheets where they 
have been damaged by low water, as the heat can be localized 
and thus not injure adjacent sheets. It has been found dan- 
gerous to make welds adjacent to riveted seams and staybolts, 
as both are prone to leak aíter such treatment when the 
boiler is again placed in service. 

Oxy-acetylene has been found extremely valuable in cutting 
boiler sheets, engine frames, etc, and in some cases is used 
preparatory to welding. For use in emergencies, such as on 
wrecking trains where time is a big factor, it has proved its 
worth as a cutting agent. In the salvage of broken parts of 
rolling equipment and of shop machinery considerable savings 
are reported. 1 | 

Electric welding is past the experimental stage. 
portant point is that it is not dangerous. 

Electricity has been used to some extent for cutting, but its 
greatest value is in welding. Cutting is done with a carbon, 
using it in the holder the same as the iron rod is used for 
welding. This method of cutting is not fast, but it can be used 
in places which are difficult of access with a pneumatic hammer. 

Side sheets, half side sheets and patches on firebox sheets 
are successfully applied, using the welder in joining the sheets 
just as in a butt joint. Experience has shown that the more 
crooked the seam the more efficient is the weld, that is, the sheets 
should be cut in an irregular outline so that the weld will not 
be in a straight line. The same holds true regarding patches. 

From various papers received bv the committee the opinion 
in regard to the manner in which sheets should be fitted to 
make a good weld seems to be general. The best results have 
been obtained by placing the sheets about 3/16 in. apart and 
beveling them from the fireside about the same as a sheet is 
beveled for caulking. This allows the metal to burn through 
into the water space, filling the opening entirely. The welded 

seam should not be more than 1/16 in. thicker than the sheet 
which is welded. Reinforcing the sheet with welding metal is 
poor practice. 

The welding of broken mud rings makes a saving and is 
done by cutting away the firebox sheet with the fractured mud 
ring. All the broken parts should be removed to give ample 
room for the welding. The welding should be done by filling in 
the opening, welding the firebox sheet and ring together. 

Door opening flanges are repaired by setting in a patch, or in 
many cases applying a collar completely around the opening. 
This class of repairs is of great value, as in many cases the door 
opening flanges give trouble, when the remainder of the firebox 
is in good condition. A large number of door opening patches 
and collars are reported to have given good service for the past 
two or thre years. 

One of the most frequent questions asked in connection with 
clectric welding is what success is obtained by welding over 
old seams that are damaged by fire, cracked sheets, and old 
patched seams also damaged. In most cases it is found that it 
is a very uncertain way of making repairs, as in many cases 
the weld fractures and continues to give trouble. There have 
been cases, however, where this kind of repairs have held fairly 
well. Very few cases of welded tube sheet bridges have given 
satisfactory service. 

The best method in welding tubes in the tube sheet is to first 
apply the tube in the usual manner, viz, place a layer of metal 
around the caulking edge of the bead, being careful not to put 
it on too heavily, and hammer it while it is at a white heat. If 
proper care is taken in hammering this while at a white heat 
it will leave the metal smooth and will not require turning up. 
Tubes applied in this manner can be tightened in the sheet in 
case of leaks from the weld giving out by the ordinary method. 

In many cases the tubes have given double the mileage when 
welded in, and in all cases show a decided improvement. 


One very im- 
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Applying new ends to tubes by the electrical process is being 
experimented with at present and the results thus far obtained 
seem to be superior to those obtained by the former. The weld- 
ing is very smooth and stands well under test. The miscellane- 
ous uses of the electric welder are also numerous, such as re- 
pairs to shop machinery, etc. 

The report was signed by Frank A. Griffin, chairman. 


DISCUSSION 


There was some confusion at first owing to misunderstand- 
ings regarding the methods to which the members referred. 
There was a mass of directly contradictory testimony as to the 
possibilities and the shop methods to be employed until it was 
required that each speaker should state whether he was talking 
of the electric or the oxy-acetylene method. 

In the matter of the welding of tubes in the tube sheet, it de- 
veloped that there had been considerable trouble with the tubes 
breaking just back of the weld, and in some cases small pieces 
had broken out, but had been welded in place again without re- 
moving the tube. This was especially apt to occur in bad water 
districts. The welding in of old tubes is not a profitable pro- 
ceeding, and it is good practice not to weld in any tubes that 
are more than two or three years old. With new tubes no difh- 
culty has been experienced. The usual method of applying tubes 
that are to be welded in place is to set them in the ordinary way 
and then cement them around the edges of the bead with the 
welder. The older method was to let the tube project through 
the sheet about 34 in., and then weld it in place. Some tubes 
have been applied without the insertion of the copper ferrule, but 
there has been trouble with them and it has been necessary to roll 
and expand them with great frequency, so that it is always better 
to use the ferrule. 

The application of patches brought out a good deal of discus- 
sion, especially as to the best method of holding the sheets while 
the welding was being done. Two methods were proposed; one 
was to fit the shect and lay it loosely in place and then weld, 
after which the rivets attaching it to the foundation ring or 
other part were to be driven and the staybolts put in. The other 
was to drive the rivets and insert the staybolts before the weld- 
ing was done. When the patch was loosely applied, it was found 
necessary to drop one end by an amount proportional to the 
length of the patch and allow it to draw up as the welding pro- 
ceeded. It was here that the difference of experiences came out. 
Some stated that it was impossible to put the tight sheet in place, 
and others that it was unnecessary to do it loosely. It finally 
came out that with the oxy-acetylene process it was necessary to 
use a loose sheet, while with the electric weld the sheet could be 
riveted in place first. 

In the application of patches it was found that the oval patch 
was much more easy to make a success of than the rectangular 
patch, and that the round patch was better still. Cases were cited 
where oblong patches measuring 18 in. by 44 in. had been in 
service for more than a year with satisfactory results. 

As for the welding of cracks a number of speakers stated that 
they had no success in welding cracks that were more than 
12 in. long. Also it must not be expected that the welded crack 
will last as long or give as good service as the original sheet, and 
this holds especially where the patch is rectangular. The last side 
welded has to carry the greatest stress and is most likely to give 
way, and this is especially true where the weld is made with oxy- 
acetylene becavse of the greater heat developed and given out to 
the sheet and the consequent greater contraction of the welded 
part. 

In the electric welder it was urged that a higher voltage 
than that usually employed should be used. In one case the 
first machine worked on a voltage of 250, the second had 500 
and it is expected that the third will use 1,500 with greatly 
improved results. 

Firedoors are welded in complete without the use of any 
rivets. This is done by simply laying the sheets in place and 
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welding along one edge of the lip of one of them. In this way 
a tight joint is obtained and one that does not require any calk- 
ing. In some cases patches were made with a corrugation to 
take up the expansion with very satisfactory results. The weld- 
ing of button head stays has been done so successfully that old 
worn stays have been made as strong as new stays. 

Finally it was recommended that for welding the electric 
process worked the best, while for cutting the oxy-acetylene 
was much the better. 


THE CHEMICAL TREATING OF FEED WATER 


T. F. Powers, Chicago & North Western, reported in part as 
follows on this subject: 

Feed water can be treated successfully, if systematized meth- 
ods are adopted and wonderful results can be obtained, but 
otherwise it is a waste of money. 

The cost of maintaining treating plants will, of course, vary 
according to the price of chemicals used, which are generally 
lime and soda-ash, these being the cheapest. There is no 
additional cost of labor, as the pumper can attend to the plant 
with his other duties. 

Where treating plants are not installed, good results can be 
obtained by putting soda-ash into the tanks of locomotives. 
The amount per thousand gallons should be determined by the 
chemist, after an analysis has been made of the water; but in 
either case, the method of using must be systematic and the 
blow off cocks on locomotives used regularly. Blow off cocks 
should be so applied that they can be operated from either side 
of the cab by the enginemen without getting off the seat box. 

One of the reasons soda ash has been condemned by some 
railroads is because the claim is made that it causes locomo- 
tives to foam and that it cuts out valves and packing. This 
is true if blow off cocks are not used. Soda ash is put into 
boiler to soften the scale or turn it into a sludge or soft mud. 
This should be removed through the blow off cocks. Their use 
will prevent foaming and tend to keep the boilers clean and 
extend the time between washouts, as it is the opinion of the 
writer that it is a detriment to the boiler to cool it down and 
that the longer the washout period can be extended, the better it 
is for the boiler. With the use of water from treating plants, 
or using soda ash direct into the tanks of locomotives, the wash- 
out period can be extended and the changing of water, in most 
cases, is unnecessary, provided the blow off cocks are used. 

On the Chicago & North Western the locomotives are fitted 
with a blow off cock on each side, on the outside sheets near 
the front corner of the mud ring. Our instructions relative to 
the use of blow off cocks are to blow the engine into blow off tanks 
when leaving the roundhouse and to use the blow off cocks 
every few miles on the road, or at least once between every two 
stations. This is followed closely by the road foreman and 
master mechanics. The blow off cocks are also used on the 
arrival at the roundhouse. When blowing off on the road, the 
blow off cock is only opened from three to five seconds. This 
does not mean a great loss of water, as practically all that comes 
out in that time is mud. A good demonstration of this is to 
open the blow off cock on an engine that has no steam on, but 
with the water still hot. All that comes out of the cock for the 
first few seconds is mud, then clear water, showing that it is in 
the first few seconds that the mud is cleaned out. Another proof 
is to open a blow off cock against a snow bank or fence; it will 
be spotted in one place only. 

On one 150 mile division of the Chicago & North Western 
using treated water, a few years ago it was necessary to either 
change water or wash the boiler at each end of the road. 
Now with the same water, engines are making 1,050 to 1,500 
miles between washouts and are having no trouble on account 
of foaming. When plugs are removed there is not over 2 in. 
of mud on the mud ring. This improvement has been accom- 
plished by systematic use of the blow off cocks, as described 
above. : 
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Summing up the benefits derived from treating water w:th 
soda ash and lime in treating plants or putting soda ash direct 
into tanks when the blow off cocks are used, they are: 

Failures from foaming are practically unknown; washout 
period is extended; changing of water is not necessary; better 
circulation is obtained, making better steaming engines; boil- 
ers are kept clean, and burnt and buckled side sheets are very 
rare; leaky tubes and side sheets are avoided; engines are run 
longer between shopping for tubes because scale is softened and 
removed by the blow off cocks in the form of mud; there is a 
decrease in the expense of upkeep in roundhouse, and a better 
feeling among men running engines, because engines are not 
failing on the road due to leaking and foaming. 

H. W. Armshaw, Canadian Pacific, made 
report: 

During the past 24 years the western lines of the Canadian 
Pacific have experimented with many different methods of water 
treatment. The chemicals used were principally lime, soda ash 
and caustic soda, and although all of them mixed with the water 
in various ways before entering the boiler, only one of them 
took care of the sludge. 

This method consisted of agitating and settling chamber 
tanks, with means for removing sludge before the water en- 
tered the boiler. This was very satisfactory at times, and pre- 
vented heavy scale formation, providing sufficient caustic soda 
was used to take care of the majority of the sulphate of lime and 
magnesia, but when treated sufficiently to do this, the engines 
foamed so badly that we were obliged to resort to round trip 
washouts. When the quantity of caustic soda was reduced to 
alleviate foaming, a hard flinty scale developed around the 
tubes at the back tube sheet end and rosettes and stockings of 
scale accumulated around the staybolts, together with a forma- 
tion of it on the firebox plates. 

The life of tubes and firebox plates was lengthened over what 
was obtained with crude water, or with any other class of treat- 
ment, although it was not determined whether it was more 
profitable to renew the tubes and fireboxes at intervals to prevent 
boiler failures or treat the water as described. 

During the past 18 months on the Saskatchewan division 
and for about one year on the Manitoba division, the treating of 
water by this means has been discontinued and a polarized 
metallic preparation substituted. The results of the applica- 
tion are, that it is possible to keep the boilers clean with sufficient 
and proper washing out, to run between general repairs without 
the removal of any tubes and without failures because of leak- 
age. In no case has it necessitated more frequent washing out 
than with other methods of treatment. It has in all cases per- 
mitted 100 per cent more mileage between washouts and in 
many cases it is possible to run 200 per cent. So far as 
we have been able to discover, pitting or corrosion does not 
follow application of this treatment. It does not aggravate 
foaming. Its action on the removal of old scale and new 
formation appears to be more mechanical than chemical in that 
it does not create a pasty sludge next to the fire plates and 
tubes, which 1s common with other treatments and which 
prevents the water getting into proper contact with the plates, 
being most difficult to wash off, thus producing overheating of 
the plates and tubes, which frequently results in boiler failures. 

By correctly regulating the period between washouts, with 
a strict observance of the best practices, accompanied by good 
water pressure, it is possible to do better than we have pre- 
viously, inasmuch as the reduction in boiler maintenance and 
washing out expense has been greatly reduced, together with 
economy in water consumption, rubber hose, boots, etc., and 
less general wear and tear on the tool equipment for boiler 
washing and boilermaking. There is also a large saving in 
coal and lighting up material because of boilers being hot, due 
to less washing out, and also an increased earning power of 
the locomotive because it is available any time without boiler- 
washing or boilermaker's work. 


the following 
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Taking into consideration the many advantages, I feel 
quite satisfied in saying that it is more profitable from a 
mechanical standpoint than any other treatment experimented 
with during my experience. It is very conveniently applied 
after each washout, being distributed in bars over the crown 
and tubes, or arranged to suit what the inspection indicates 
to be the proper place to locate it, according to the condition 
and design of the boiler. 

It is too early in our experience to say what percentage of 
saving is effected in boiler maintenance and boiler repairs be- 
cause it takes several years to arrive at an intelligent estimate 
of its use compared with what was formerly obtained. How- 
ever, my experience with it so far demonstrates that it is a 
great money saver. 


DISCUSSION 


The discussion was very meager and centered around the 
methods employed in the handling of the boiler where water 
treatment was used. The main thing that was insisted upon 
where soda ash is used is that the blow off cocks should be 
used with great frequency. On one road there is a blow off 
cock on each side of the engine that can be operated from cab 
and the men are obliged to use them either one for each mile 
run or at least once between stations. Where this rule has been 
observed there has not been a single case of a burned side sheet, 
and all difficulties with foaming has disappeared. 

Some experience was cited with the different kinds of boiler 
compounds, but their success hinged to a great extent on the 
systematic use of the blow off. Polarized mercury came in 
for a good part of the discussion, and there was a difference 
of opinion as to its continued efficiency. In one case it was 
found that it cleaned the boiler of old scale and for a time 
thereafter seemed to work all right, when hard scale formed 
and it did not do as well as soda ash. In another case it had 
supplanted a series of water treating stations that extended 
over a whole bad water division, to the great saving of expense 
for the railroad. It does not attack the brass work and greatly 
reduces roundhouse expenses. In short, it has saved many thou- 
sands of dollars, besides doubling and trebling the mileage be- 
tween washouts. 

But when all is said, the success of any compound depends 
upon its applicability to the particular water that is used. 


FLEXIBLE STAYBOLTS IN PLACE OF SLING STAYS 


It was merely brought out that there is no advantage in 
their use insofar as the prevention of the cracking of the 
flange of the tube sheet is concerned, as the relief of the bend- 
ing stresses to which that part is subjected does not seem to 
have any appreciable effect. The reason why they are used in 
that place is that they are so easy to apply. 


COMBUSTION CHAMBERS IN LARGE LOCOMOTIVES 


The committee reported that but few railroad companies are 
using boilers with a combustion chamber to any great extent. 
The Chicago, Milwaukee & St. Paul has 605 locomotives equipped 
with combustion chambers. These are of the Mallet, Mikado, 
Pacific and Prairie types, and are equipped with arch brick 
tubes. 

The first of this class, a Prairie type freight engine, was put 
in service in 1907, which gives nearly seven years' experience, 
and should be ample time to demonstrate the benefits derived 
from a combustion chamber boiler or any weak points or faulty 
construction. The depth of these combustion chambers is from 
32 in. in the Prairie type to 76 in. in the Mallet. 

The Prairie type engines have tubes 13 ft. 4 in. long and 2 
in. in diameter; the Pacific type tubes are 19 ft. long and 2 in. 
in diameter; the mikado type tubes are 17 ft. 7 in. long and 
2 in. in diameter, and those of the Mallet type are 24 ft. long 
and 274 in. in diameter. 

The Prairie type engines have service records of more than 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


317 


185,000 miles between tube settings, the Pacific type more than 
196,000 miles, the mikado type more than 90,000 miles, and the 
Mallet type more than 86,000 miles. 

There are 195 of the Prairie type, and during the past seven 
years these engines have been in service over most of the 
system. While a great many of them are in bad water dis- 
tricis, the tube records show over three years' service from 
the majority of the engines, and in many cases 50, 60 and 70 
months’ service. Twelve of these engines are still in service 
with the original tubes now having 60 months’ service. In 
this class no new fireboxes have been applied except where 
damaged by low watcr. A number of side sheets, door sheets 
and back tube sheets have been applied, but only two inside 
throat sheets and one combustion chamber. 

There has been but little trouble due to seams leaking. In 
some cases where there was trouble with seams leaking on 
top of the inside throat it was found necessary to scarf the 
sheet down and apply new rivets or bolts, but where this work 
had been done originally in a proper manner, the seams did not 
give much trouble on account of leaking. 

The only trouble discovered at all was broken braces from 
the bottom of the combustion chamber tc the bottom of the 
shell. It is believed that the cause is temperature strain. 

The Pacific type engines are giving good service, the fire- 
box sheets standing up well. A few side sheets and a number 
of back tube sheets have been applied. Over 36 months' service 
with one setting of tubes is being obtained and with but very 
little trouble on account of tubes leaking. 

A few of the disadvantages of combustion chamber are in- 
creased cost of construction; breaking of throat stays; difh- 
culty of removing broken staybolts from the bottom of the 
combustion chamber; the occasional leaking of seams on the 
inside throat sheets; the necessity of cleaning out the com- 
bustion chamber occasionally due to not keeping the bottom 
tubes open. 

To offset this there are the following advantages: A good 
free steaming engine due to better circulation and more ef- 
fective heating surface; less caulking of tubes, longer service 
as shown by the record, and less cold air striking the tubes; 
each renewal cost of tubes less on account of shorter tubes; 
increased life of back tube sheet due to less tube work; de- 
creased cost of renewal of back tube sheet on account of smaller 
sheet, less labor to apply, no staybolts, no arch tubes, no mud 
ring; increased life of arch brick on account of not having to 
knock out the arch when renewing or working the tubes; due 
to increased combustion space above the fire, the combustion of 
the coal is improved and the smoke nuisance is greatly reduced; 
a combustion chamber boiler has a shorter flue, making a saving 
on the original cost. Fewer tubes are applied, making another 
saving, and a better tube sheet is obtained, due to wider bridges 
and better spacing, and therefore a better circulation. 

The report was signed by A. N. Lucas, P. F. Gallagher and 
R. A. Pearson. 


DISCUSSION 


One of the advantages of the combustion chamber is that 
the tube sheet is very much more easily applied than in the case 
of the ordinary construction. Staybolts break in them, especially 
in the first row from the tube sheet, but this can be obviated by 
the use of the flexible bolt. It was also found that where the 
air pump was placed over the bolts they broke and when it was 
removed the breakage ceased. In oil burning service it 1s well 
to protect the seams with seam brick, and this can be obtained 
of any shapes to cover any part of the chamber that it is desired 
to protect. Tube failures are very much less with the com- 
bustion chamber than without it and there are records of a life 
of from 150,000 to 200,000 miles. There has bcen some trouble 
with the wings on the inside of the chamber, but this was at- 
tributed to the quality of the coal that was used and the fact that 
the scams were not protected with seam brick. 
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RADIAL STAYS IN THE CROWN SHEETS OF OIL BURN- 
ING LOCOMOTIVES 


The committee reported that the screw crown bolt and 
radial stay, with a taper of 34 in. in 1/4 in. riveted over on 
the fire side of the sheets, give the best service. Where 
crown bars are used an extra heavy wrought iron pipe thimble 
should be used between the sheet and the crown bar. When 
radial stays are used they should be riveted over in the same 
manner as when crown bolts are used. Some roads are using 
a taper nut on the bottom end of radial stays over the crown 
sheet on coal burning engines. This is also thought to be 
beneficial on oil burning engines. The report was signed by 
C. L. Hempel, chairman. 


EFFECT OF THE METHOD OF FLUE CLEANING ON 
SCALING 


The committee on this subject reported that if the flues are 
properly cleaned in a rattler, by a dry process, or are run in 
water, they will not scale up more readily than new flues. 
Experience indicates that when flues are properly cleaned in 
the rattler there is no material difference in the mileage ob- 
tained, nor in the amount of scale. 

There are certain makes or designs of flue cleaners of the 
rotary type, which leave small crevices in the body of the 
flue, causing the scale to accumulate very rapidly, and flues 
cleaned in this manner accumulate the scale more rapidly, and 
accumulate a greater amount of scale, in the same length of 
time, than when they are new or cleaned by the rattling 
process. This kind of a machine does not clean the interior 
of the flue, which is very detrimental to it. The new or 
rattled flues are thoroughly clean on the inside. 

This system of cleaning flues with a rattler does not cause 
them to scale after the application to the boiler, if they are 
thoroughly cleaned and the exterior left in a smooth 
condition. 

Rough and improperly cleaned tubes cleaned by methods 
which leave the exterior rough and uncleaned and crevices in 
the body of the flue, will undoubtedly scale more readily in 
the boiler than new or smoothly cleaned ones. 

The rolling of dirty tubes in a dry rattler, or in water rat- 
tlers, or on the chains of an ordinary rattler, scems to be the 
best form of cleaning, as it not only gives a smooth polished 
surface on the outside, but loosens and cleans out all the dirt 
from the interior of the flue. If the flues are properly cleaned 
in the above mentioned manner they will not scale any more 
rapidly than new ones, when the same kind of waters are 
used in the boilers. After all, the amount of scale accumulat- 
ing on the flues depends almost entirely upon the amount of 
impurities or chemical properties contained in the water used. 

If the flues are cleaned properly on the outside surface with 
a flue rattler either by the dry process or in the water and 
the replaced or pieced flues are free from scale and as smooth 
surface as that obtained with a new fluc, the thickness of the 
body of the flue does not create a condition which accelerates 
scale formation, although becoming thinner with age. Tur- 
ther, members of the committee have never been able to 
obtain more flue mileage from a new flue than a rattled one, 
if the flues are cleaned properly. 

The report was signed by B. F. Sarver, H. R. Mitchell and 
M. J. Guiry. 

DISCUSSION 


The discussion strayed off into the method of rattling and 
was very brief. It was suggested that many of the troubles 
due to rattling were due to carclessness in the doing of the 
work where the rattlers were neglected and the tubes were 
allowed to remain in them for a long time so that they were 
dented or cracked. Where the work is properly done, the 
tubes are rattled until they are clean and no longer, and then 
they are taken out and separated at once into lots represent- 
ing scrap tubes, those that are to be cut and those that are 
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in good condition. No appreciable difference could be de- 
tected in the adherence of the scale due to the method cf 
cleaning the tubes. 

As for the cleaning of the inside of tubes of oil burning 
locomotives there is no difficulty about that, as the regular 
sanding accomplishes all that is needed. It was recom- 
mended that wet rattling be used and that the speed of the 
rattler be made from 15 to 20 revolutions per minute. 


WEDNESDAY'S PROCEEDINGS 


On Wednesday, May 27, the members visited the plants of 
the Parkesburg Iron Company at Parkesburg, Pa., and the 
Lukens Iron & Steel Company at Coatesville, Pa. 


THURSDAY'S PROCEEDINGS 


At the opening of the last session on Thursday morning, May D 
Henry J. Hartley, superintendent of the boiler department of the 
Wm. Cramp & Sons Ship & Engine Building Company, delivered 
an address. He spoke first regarding the great developments that 
have taken place during the past few years in the size and duties 
of steam boilers, especially those that are used for marine pur- 
poses, and then spoke of the importance of hydraulic rivetting 
as bearing on the efficiency of boilers. He considered it the 
most important part of a boiler. Defects of design and even of 
materials may be corrected by careful and skillful workmanship. 
but when there is a defect in the rivetting it holds until the 
boiler is in service and then it will manifest itself without fail. 
Defective rivetting is exceedingly difficult for the inspector to 
detect and it is only when leakages in service occur that the 
trouble is seen. The fundamental principle of good rivetting is 
that the rivets shall completely fill the holes and the fact that they 
did not fill the holes is the reason why there was so much difficul- 
ty with hand rivetting. Weaknesses can often be traced to this 
because, then, the stress on the rivet is increased and there is apt 
to be a movement of the plate or the rivet that results in shearing 
or leaking. It has been found that it is well to have the total 
area of the rivet sections somewhat more than the net section 
of the plate. 

Again, as the rivet is upset on the point end first, and thus 
fills the hole at that point it is well to have a fillet at the head 
end so that, in the driving, the rivet will have a tendency to fill 
the hole at that point also and thus make a water tight rivet. In 
heating, it 1s well to heat the head to a bright cherry red and 
the point to a dull cherry red. This gives the rivet a tendency 
to upset more readily under the head and when the machine 
comes down on the point the result is that the whole hole is filled. 

It has been found by careful experiment that for a 5$ in. rivet 
the static pressure for driving should be about 25 tons; for a 34 
in. rivet about 33 tons; for a 74 in. rivet, 50 tons; for a 1 in. rivet. 
66 tons; for a (ëm. rivet, 75 tons, and for a 1% in. rivet, 100 
tons. When these pressures are reduced to the pressure per 
square inch of section it will be found to be about 161,000 Ib 
for a 5% in. rivet; 150,000 Ib. for a 34 in. rivet; 166,000 Ib. for `s 
in. rivets; 165,000 Ib. for 1 in. rivets; 150,000 Ib. for 114 in. rivets: 
166,000 Ib. for 174 in. rivets; the average of the whole being about 
163,000 Ib. per square inch of section. 

John M. Lukens who was to have delivered an address at this 
time was prevented from so doing by illness and a telegram of 
sympathy was ordered sent to him. 

The report of the committee on topics for the next convention 
was referred to the executive committee. 


ELECTION OF OFFICERS 


The following officers were elected for the ensuing year: 
President, James T. Johnston, foreman boiler maker, Santa Fe 
System; first vice-president, Andrew Greene, general foreman 
boiler maker, Cleveland, Cincinnati, Chicago & St. Louis; second 
vice-president, D. A. Lucas, general foreman boiler maker, Chi- 
cago, Burlington & Quincy; third vice-president, John B. Tate. 
foreman boiler maker, Pennsylvania Railroad; fourth vice-presi- 
dent, Charles P. Patrick, foreman boiler maker, Erie Railroad: 
fifth vice-president, Thomas Lewis, foreman boiler maker, Lehigh 
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Valley; secretary, Harry D. Vought; treasurer, Frank Gray, 
foreman boiler maker, Chicago € Alton. Members of the execu- 
tive board: J. Winterstein, foreman boiler maker, Philadelphia & 
Reading; Harry Weldin, foreman boiler maker, Pennsylvania 
Railroad; Thomas Powers, foreman boiler maker, Chicago & 
North Western. 

The Boiler Makers Supply Men's Association elected the fol- 
lowing officers: President, J. C. Campbell, Chicago Pneumatic 
Tool Company ; vice-president, D. J. Champion, Champion Rivet 
Company ; secretary and treasurer, Geo. Slate, The Boiler Maker, 
New York. 


DRILLING THE SMOKEBOX FLANGES OF 
LOCOMOTIVE CYLINDERS 


BY ERNEST W. SLINGSBY 


In the accompanying line drawing is shown a device for facil- 
itating the boring of bolt holes in the smokebox flanges of loco- 
motive cylinders. It provides a means whereby the angle of the 
smokebox flange may be readily changed so that the drilling may 
be done on a radial drill. 

Two heavy cast iron brackets are rigidly bolted to the base 


Radial Drill Base 
Device for Holding Cylinders While Drilling Smoke Box Flanges 


of a radial drill, the arm of which has vertical adjustment. One 
of the brackets is fitted with a lead screw and clamp such as is 
used in the tailstock of a lathe. Each bracket is fitted with a 
large cast iron cone. The cones have a common horizontal axis 
about which they are free to revolve. The distance between 
them can be varied by means of the lead screw. As shown in 
the illustration, the cylinder is clamped and held in correct aline- 


Cylinder in Position for Drilling Smoke Box Flange 


ment between the cast iron cones, and in this position is free to 
revolve about the axis of its bore. The smokebox flange can 
then be held at any angle desired by means of an adjustable 
bar bolted to the center facing. 

Before this device was installed it was necessary to drill the 
smokebox flange holes with a pneumatic drill. 


Tar FROM Coar.—In Great Britain about 1,325,000 tons of tar 
are annually produced by the destructive distillation of coal, 
from which about 10,000,000 gal. of benzol are recovered. 
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APPRENTICE MATERIAL 


BY A. B. KERR | 
Instructor of Apprentices, St. Louis & San Francisco, Springfield, Mo. 


The old adage, "Be sure you are right and then go ahead" is 
of more importance today than when it was first spoken, because 
there are now so many more ways of starting anything. His- 
tory and experience have so convincingly proved this truth that 
it is modern practice to eliminate, so far as possible, all chance 
of failure from any venture or organization. 

The selection of the material is the first consideration when 
an organization is planned, a building proposed or an engine 
designed. The material is subjected to tests to determine its. 
strength and capacity. Consider the shop of a railroad as a 
delicate and complex machine. The mechanical appliances such 
as lathes and planers are supposedly the best of their kind; it is 
then the men who make the shop efficient or otherwise. As each 
part of a mechanical device is carefully selected and tested, so 
should each man be chosen so far as is possible. 

If a shop is using material that is full of flaws, it cannot turn 
out a serviceable finished product. One of the greatest faults 
of the apprentice system of today is that the “material” is not 
inspected closely enough; this is the reason the finished product 
is often of a low standard. While most railways have a certain 
standard of examination for prospects, yet little or no inquiry 
is made as to the applicant’s character, his morals, his circum- 
stances and his real reasons for entering the apprenticeship. 
Several concerns maintain bureaus whose specific function it is 
to supply the different shop departments with systematically 
selected men. 

The recruiting of workmen in the shop is not given the con- 
sideration it should have. To obtain men of good character, 
men who have been trained in the practice of their crafts and 
who are good mechanics should be the purpose of every em- 
ployment officer. The company would then have a machine 
that would produce the best results. 

The apprentice system of providing material from which to 
develop skilled mechanics is much better than the helper plan; 
industrial instruction increases the ability and capacity of the 
man, and an efficient man is developed quicker. But in order 
to obtain worthy boys to take up the trades, they must be shown 
an inducement. Make the apprentice system so attractive that it 
will draw desirable material to itself; make the system stand 
on its own merits. Advertise to all the employees that the svs- 
tem offers an excellent opportunity to their sons; advertise also 
over all the territory covered by the road. Comprehensive pamph- 
lets describing and illustrating the apprentice work may be dis- 
tributed to advantage in a manner similar to that followed bv the 
traffic department, taking into account the different fields. The 
selection of apprentices is a business matter. Yet few roads, if 
any, openly solicit apprentice material; they choose rather to 
make a selection from whatever applicants may present them- 
selves. 

Boys of good quality must be sought just as any other material 
of good quality. Some may drift to the shop and apply, but 
there are many boys of the right kind who have never consid- 
ered such an action, generally because they do not know the 
conditions. To them and to their parents the railroad is an em- 
ployer to be shunned; they think of the work as laborious and 
dirty, with close confinement, exacting discipline, harsh foremen 
and small pay. 

The officer to whom the prospective apprentice presents him- 
self should be a good judge of boys, in addition to being a close 
student of human nature. Judging men is different from judg- 
ing boys. Endeavor to put the boy at his ease and then lead 
him to talk of himself; of his home; of his friends and his asso- 
ciates; be very much interested; be congenial and sympathetic. 
Learn the character of the boy; that is the point of vital im- 
portance, for it is on this foundation that good mechanics must 
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be built. Study his morals; a boy of poor morals will not make 
a much better machinist than he would a preacher. Endeavor 
to discover what he is naturally fitted for; if a boy's father is 
a boilermaker and makes more money than a painter, that is no 
reason why the boy may not be better fitted to be a painter. 

Remember that a boy is naturally an individual, but as a boy 
he has not yet learned those subterfuges practiced by the man 
in search of employment. If the boy's mind can be put entirely 
at ease he will appear natural, not as a man, but as a boy, and 
while talking with him, if possible, form your opinion. If the 
applicant is a hopeless case, do not lead him on; dismiss him, 
but advise him. If, however, further investigation is necessary, 
put the boy to work in the shop as a laborer or helper where he 
can be watched and perhaps coached. If he seems desirable 
and you have a vacancy, do not immediately sign him up as an 
apprentice, but place him in the shops for several weeks as a 
helper; if after that time he proves fitted to the work, enter him 
on the apprentice roll. 

There are some who reason that this 1s an undue amount of 
attention to give to the selection of apprentices, but if it is sys- 
tematically arranged, all applicants go to the one officer, and if 
this one man did nothing else but provide the average road with 
first class apprentices in the mechanical department, a great sav- 
ing would be effected and efficiency increased. These boys will 
be the future journeymen, but the very method of selecting 
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JIG FOR DRILLING CROSSHEAD SHOES 


BY T. F. EATON 
Tool Room Foreman, Baltimore & Ohio, Baltimore, Md. 


In order to make all crossheads and crosshead shoes of each 
class interchangeable, so that parts for renewal may be sent 
out on the line completely finished, a special jig for drilling the 
shoes was designed by the writer. This jig assures accurate 
work when used on a drill table which is in good condition. 

The construction is simple and inexpensive so far as material 
is concerned. It was made from two pieces of 34 in. by 5 in. by 
6 in. angle, each 18 in. long. These angles, which are shown at 
L in the illustration, were machined all over with a 4 in. end 
mil on a large milling machine. They are held together by 
means of two cast iron cross bars and machine screws O; the 
cross bars are shown at K. On each side of the jig are eight 
hardened tool steel leveling screws G, which were ground on a 
surface grinder after being applied to the Jig. Two leveling bars 
.1 were made from machine steel and each held in place by three 
screws M, together with three of the leveling screws. After. 
securing the leveling bars to the jig, it was placed on a milling 
machine and the jig holes drilled by using the micrometer at- 
tachment. Accuracy in locating the holes was thus obtained. 
Four hardened and ground tool steel bushings J were then 
pressed into the holes in each bar. Perfect alinement of the bars 
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Jig for Drilling Crosshead Shoes. 


them has its good effect on the present mechanics. Surely it is 
contrary to human nature for a body of men not to help a move- 
ment that is directed toward the express improvement and the 
uplift of those in their ranks. 

It is very unsatisfactory to be continually disciplining by lay- 
ing a boy off and by other such forms of punishment. Also, it 
is still more unsatisfactory to be of necessity dismissing boys 
during their first six months. Such procedure is demoralizing 
to the system. When a boy is put at his trade care should be 
taken to see that he is a pretty safe venture. As the president 
of a large railway once remarked, "Any fool can fire a man, but 
it takes a good man to hire one.” It is indeed poor practice to 
fill a vacancy with the first boy who presents himself; far better 
let the vacancy exist until such time as the desirable boy is 
found. If the right boy does not apply for the job, hunt him up. 

To sum up, maintain a good and thorough apprentice system, 
make this system of itself attract desirable apprentice appli- 
cants, and finally, carefully select from these applicants the ones 
best fitted to fill such vacancies as may exist. So far as is pos- 
sible, put the right boy in the right place and then the apprentice 
system will be a great source of satisfaction to all concerned. 


after removing for renewal of the bushings is insured by the 
dowel pins N. l 

The four clamps C were made from tool steel turned to V; in. 
diameter and bent at right angles on one end. Teeth were milled 
on these clamps and they were hardened and tempered where 
they grip the crosshead shoe. Each clamp is held firmly to 
the body by one wide bracket E, at the top and one narrow 
bracket F, at the bottom. The clamps are threaded on the lower 
end and those on each end of the jig pass through a pulling bar 
D, which is held in place by nuts on the lower ends of the clamps. 
The pulling bar is made from machine steel, finished all Over. A 
boss through the center is counterbored and fitted with a tool 
steel bushing which receives the end of the tension screw 8. 
The tension screw is held in place by the bracket J, which is 
secured to the body by two 14 in. cap screws, P. 

Brackets E and F are made from sheet steel bent over a Lë in. 
mandrel and fastened to the body by 4 in. machine screws amd 
No. 3 dowel pins. 

To place a crosshead shoe in the jig the clamps C must be 
turned outward. The shoe is then inserted and the clamps are 
brought back and adjusted by tension screw B. After the shoe 
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is firmly held the two set screws H, which are sharply pointed, 
are screwed up lightly, preventing the shoe from slipping when 
the drill strikes sand or blow holes. 


ELECTRIC WELDING AT THE ANGUS 
SHOPS OF THE CANADIAN PACIFIC 


Electric welding, in conjunction with the oxy-acetylene cutting 
torch, is being very successfully used at the Angus shops of the 
at Montreal. 


Canadian Pacific The oxy-acetylene method is 


Firebox Sheet After a Defective Piece Has Been Cut Out by the 
Oxy-Acetylene Torch Preparatory to Patching by Electric Welding 


also being employed for filling in flat spots in tires with con- 
siderable success. 

The illustrations show examples of some of the electric weld- 
ing in fireboxes and also the various stages in the welding of a 
broken pedestal on a Pacific type locomotive without removing 
the frame. The accompanying table also gives the cost of doing 
this work and the cost under the old method. Similar figures 
are also given for repairing the fire door which is illustrated ; 
while the broken frame could have been welded in place by 
oil or other means, such methods have not been found sufficiently 
satisfactory on the Canadian Pacific. The fire door hole had 
been in service a year when the photograph was taken. The 
alternative method in this case would have been to renew the 
entire sheet instead of resorting to patch bolting. 

There are two welding sets in use in the Angus shops, the 


Broken Pedestal V'd out for 
Electric Welding 


The Pedestal Weld Partly 
Completed 
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voltage employed being about 70. In firebox patching, the neces- 
sary piece is cut out with the oxy-acetylene torch and the edge 
The old staybolts are knocked out and a 


of the sheet V'd. 


Piece Welded in the Corner of a Firebox 


patch is laid out using as a pattern the piece removed from the 
firebox. This also has the edges V'd and is placed in position 
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A Fire Door Hole Patch Welded in by Electricity 


and held by temporary staybolts while being welded. As the 
heat with the electric system is localized, no trouble is experi- 


The Completed 
W eld 


The Welded Pedestal After 
Being Faced Off 
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enced from expansion. 
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the surface of the sheet and rounded. 
In renewing fireboxes complete the old one is cut out with the 


oxy-acetylene torch. 


The weld is left slightly raised about 


Instead of cutting out the seam rivets the 


torch cuts the seam alongside the line of rivets, avoiding the 
necessity of drilling the rivets through the heads and punching 


them out. 
four hours. 


A firebox can be cut out by means of the torch in 


In filling in flat spots on driving wheel tires the surfaces are 


COMPARISON BETWEEN EXPENSE INCURRED IN MAKING REPAIRS WITH THE 
OxyY-ACETYLENE TORCH AND ELECTRIC WELDING AND METHODS 
EMPLOYED PREVIOUSLY 


Defect 


Cracks in firebox 


back sheet. 


Present Method 


Cut out defective firehole 
and sleeve with oxy-acety- 
lene torch, bevel sheet to 
45 deg. with air hammer 
and electrically weld in 
new firehole, patch and 
sleeve; also weld short 
cracks in the sheet. 


Alternative Method 


Remove back sheet and 
firehole sleeve complete and 
replace with new ones. 


Cost—Labor ....... $23.64 | Cost—Labor ...... $98.58 
Material ..... 4.61 Material 25.88 
Total .......... $28.25 Total .......$124.46 
Broken jaw in Cut out wedge piece in| | Remove frame from en- 
east steel main |location of break, chip gine and transfer it to 
frame. faces, clean with air ham- | blacksmith shop; weld frame 
mer and fil up cavity by | and remove to machine shop 
electric welding with iron | for machine work; return 
wire. to erecting shop, replace 
and bolt up on engine, 
using new bolts. 
Cost—Labor ........ $3.85 | Cost —Labor ....... $28.08 
Material ...... 5.01 Material . 17.90 
Total «ieri $8.86 Total ..........$45.98 
Flat spots on Build up flat spot with Remove tire from en- 


driving tires; size 
from 4 in. to 7M 
in. long. 


oxy-acetylene torch, using 

tire turnings; dress up true 

to radius with chisel and 

file. 

Average cost per tire, 
$2.50. 


gine, turn in lathe and re- 
place. (This price includes 
metal lost in turning.) 


Average cost per tire, 
$12.50. 
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first slightly roughened and then filled im by oxy-acetylene welding, 


using tire turnings. 
template of tire contour. 


The surface is then chipped and filed to a 
A similar method is used to fill in 


holes that are worn oval in rods and motion work. 


DEPTH OF CUT FOR TURNING DRIVING 
WHEEL TIRES 


BY PAUL R. DUFFEY 


In order to determine the depth of cut to be taken in 
turning a set of driving wheel tires, it is necessary to know 


the amount of flange wear. 


The wear being known, the 


depths of the cuts for various amounts of flange wear have been 
found from observation to be practically as given in the follow- 


ing table: 
Depth of 
cut to true Reduction 
Flange wear, inches. to gage, inches. in diameter, inches. 
VIS 2a E Td Be ek 1/16 1/8 
Gnade ec acd eee UE E eee 1/8 1/4 
J/32 dateien sta s pA cede SIAR RS 3/16 3/8 
ado aio E 1/4 1/2 
E RARE 5/16 5/8 
EA Giantess Dieses teat Qa Pu i 11/32 11/16 
E EE 3/8 3/4 
[4 WM TITRE te AI 7/16 7/8 
Re EE 1/2 1 
pa pap uA AN ies ee 17/32 11/16 
RR EEN 9/16 11/8 
JURE oA ee EOS tee p Roe d o ote 5/ 11/4 
13/19. ees Baek MISSE M a 21/32 1 5/16 
7716. ¿A yunus A OL e Dd wea 11/16 1 3/8 
Be elas aids aw en dosi gin ae 3/4 1 1/2 
1⁄2 vase ta iach pean ua elt itai A 25/32 1 9/16 


These figures will be found useful by operators in setting 


the tools for a cut, as practically the figures given will prove the 
correct ratio between tread and flange unless hard or scaly spots 
are encountered, or excessive hollow wear. 
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GRINDING EXHAUST 


BY H. C. SPICER 
Gang Foreman, Atlantic Coast Line, Waycross, Ga. 


NOZZLES 


In the accompnying illustration is shown an arrangement 
employed at the Waycross shops of the Atlantic Coast Line for 
grinding the joint between the bottom of the exhaust pipe 
and the cylinder saddle. This method has greatly reduced the 
time required to perform this work and also appears to produce 
a better joint. It consists of attaching a corner air motor to 
the smoke box ring by means of a strap iron clamp and con- 
necting to it a small crank. The crank in use has a throw of 


Corner Motor 
Connection 


Method of Grinding Exhaust Nozzles 


1% in. The exhaust pipe is secured in a frame arranged for 
the connection of the rod reaching from the crank on the 
air motor. 

The method of operation needs no explanation. It will be 
seen that the apparatus is very light, it is easy to attach and 
costs very little to make. 


SOUTH AFRICAN RAILWAY STRIKE.—A bill introduced in the 
house of assembly in Cape Town, South Africa, making special 
provision for the railwaymen who remained faithful during the 
recent strike, and also for dealing with the railwaymen who 
struck, grants the loyal men four days' special leave on full pay. 
and the railway men who served with the defense force three ex- 
tra days, also extra pay for specially meritorious service. The 
strikers who returned to work in accordance with the notices of 
January 16 and 22 will be fined one and a half day's pay respec- 
tively for every day on which they were absent from duty. Strik- 
ers who offered their services after January 23 will be re-engaged 
on condition that they are employed as new hands. 


—— af 


PLANER FOR HEAVY WORK 


lleavy planers taking work 120 in. wide by 72 in. high, 96 in. 
wide by 72 in. high, and 86 in. wide by 48 in. high, all of them to 
plane 18 ft. long, each constructed with two heads on the cross 
rail and one side head on each upright, have recently been built 
for the Commonwealth Steel Company, St. Louis, at the Pond 
Works of the Niles-Bement-Pond Company. These planers are 
constructed for heavy duty on steel castings, requiring a con- 
struction of great rigidity. 

The illustration shows an 86 in. by 48 in. by 18 ft. planer which 
is used in machining open hearth cast steel combined double 
body bolsters and platforms. It is also used in machining steel 
truck frames and one-piece tender underframes. All of these 


Planer for Heavy Work 


castings require extensive machining to assure accuracy of aline- 
ment of the attached parts. 

The planer is 88 in. wide between uprights, takes 50 in. be- 
tween the table and the crossrail and planes 18 ft. long, the table 
being 80 in. wide and 20 ft. long over all. The planer is driven 
bv a 50 h. p. reversing motor directly connected to the gearing. 
The speed of the table is adjustable without stopping, by hand 
wheels conveniently located on the controller, between the limits 
of 25 ft. and 50 ft. per minute for the cutting stroke, and be- 
tween 50 ft. and 90 ft. per minute for the return stroke. The 
driving motor is directly connected to the first driving shaft at 
the back of the planer, out of the way of the operator. The 
controller, resistance, pilot switch and circuit breaker are 
mounted in a ventilated cabinet which also contains all wiring 
except the wires from the controller to the motor. These are 
carried across the planer bed in a metal conduit. 

Operating levers on the front and back of the bed are connected 
to the reversing switch. These may be operated by hand or auto- 
matically by adjustable dogs on the table. At the instant of 
reversal the motor is automatically disconnected from the line 
and becomes a powerful dynamic brake, stopping the table at 
once without taking current from the line. 

A patented pendent switch carried by a swiveling bracket 
mounted on the arch may be moved by the operator to any con- 
venient position, and gives him control of the driving motor for 
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NEW DEVICES 


starting, stopping or reversing the table, if the work requires him 
to be in such location that he cannot reach the levers on the 
front or back sides of the bed. 

To prevent the table from running off the gearing should the 
line current fail, or the breakage of either tools or planer from 
overload, a patent circuit breaker is provided which will stop the 
motor at once, by dynamic braking. 

The crossrail is raised and lowered by an independent revers- 
ible motor mounted on the arch. 


TRIPLEX HYDRAULIC PUMP 


The accompanying illustration shows a vertical tvpe of single 
acting, triplex hydraulic pump recently brought out by the 
Hydraulic Press Manufacturing Company, Mount Gilead, Ohio. 
This pump is made in three series of sizes; one of these has a 
stroke of 8 in., and is equipped with plungers 7$ in. to 3!4 in. in 
diameter; the second has a stroke of 12 in. and plungers 1 in. to 
415 in. in diameter; while the third has a stroke of 12 in., and 
plungers 1!4 in. to 5 in. in diameter. A range of pressure ca- 
pacity from 600 Ib. to 16.000 Ib. per square inch is obtainable, 
depending on the size of the piston. The drive may be either 
by belt or electric motor. The pumps are fitted with screw 


Single Acting Triplex Hydraulic Pump 


glands working against followers when equipped for high 
pressure work, or with stud glands when equipped with large 
pistons for low pressure work. The pistons are packed with 
compression packing. Forged steel is used in the construction 
of the high pressure pump cylinders and crank shafts. 

When the pump is operated by a belt it has a single reduction 
of gears for the first size, and a double reduction for the other 
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two. The pulleys can be arranged to drive from either end. 
When a motor is used it has a double reduction of gears for 
all sizes. The first reduction has a ratio of 5 to 1, while the 
second reduction depends on the speed of the motor used. The 
height of the first mentioned size is 5 ft. 9 in.; the second 8 ft. 
11 in., and the third 8 ft. 10 in. 


ARC WELDING 


The Westinghouse Electric & Manufacturing Company. 
East Pittsburgh, Pa., has developed a standard line of electric 
arc welding equipments. These are simple in construction 
and easy to operate. Complicated relay methods for auto- 
matically inserting resistances are eliminated. Protection is 


Shieid, Hood and Carbon Holder 


secured by circuit-breakers and special arrangement of the 
resistance. 

The outfits are made complete in 200, 300, 500 and 800 am- 
pere sizes. Each equipment includes a welding generator, or 
a welding motor-generator set, switchboard, control and all 
necessary accessories. The welding generator consists of a 
special 75-volt, commutating-pole, direct-current machine, 


Motor-Generator Set for Arc Weiding 


either belt or motor-driven. The instrument and control 
panels are composed of two sections. The upper section con- 
tains the indicating instruments, protective apparatus and 
switches arranged for regulating the welding current, and the 
lower section contains the starting and protective equipment 
for the motor-generator set. As it is sometimes desired to 
have several welding circuits connected to one generator, a 
control panel is provided for each circuit. Each panel can be 
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located at the most desirable place. Metal or carbon pencil 
welding can be done from any of these panels, independent 
of all others, and one or more arcs can be operated simul- 
taneously. The accessories consist of a carbon holder and 
a hood for protecting the operator, together with a shield and 
a metal pencil holder for each welding circuit. 

This equipment is the result of eight years’ experience in 


Surface Built Up on a Truck Casting 


the shops of the Westinghouse Electric & Manufacturing 
Company, and has been employed on all classes of commer- 
cial work. 


BRONZE BEARING METAL FOR TRUCK 
JOURNALS 


A bronze bearing metal composed of 65 per cent copper, 30 per 
cent lead and 5 per cent tin, has recently been tested by the Balti- 
more & Ohio. A 22 lb. brass, used without babbitt was placed 
under the tender of a Pacific type locomotive. After the engine 
had run 51,000 miles an examination of the bearing was made. 
It was said to have been worn 1/32 in., and had made this mile- 
age without running hot at any time. Other bearings on the 
tender were said to have been re-babbitted six times each. 

For mill purposes, this bronze, which is treated in crucibles, 
may be hardened into what are claimed to be very superior mill 
brasses. A test of this nature is reported with two 75 lb. mill 
brasses used under the rolling table of a 108 in. plate mill, the 
minimum weight of which is estimated at 10,000 lb. It is stated 
that the two brasses gave continuous service for four weeks, or 
twice as long as the ordinary phosphor bronze. On account of 
the position of the bearings it was impossible to lubricate them 
during the test. It is stated that the graphite in the lead acts 
as a lubricant thereby effecting a reduction in the amount oí oil 
used. 

This metal is the product of the American Metal Companv, 
Pittsburgh, Pa. 


MARCH MOVEMENT OF ANTHRACITE.—Shipments of anthracite 
coal during March were 255,515 tons more than in March, 1913, 
in spite of the light demand for coal. They amounted to 5,164,- 
703 tons, as against 4,909,288 the previous year. The amount of 
coal on hand at tidewater shipping ports increased 109,307 tons, 
from 523,682 tons on February 28 to 632,989 tons on_March 31. 


— ü 


June, 1914 


HANCOCK COAL SPRINKLER 


A sprinkler manufactured by the Hancock Inspirator Com- 
pany, New York, for wetting down the coal on locomotives, was 
described in the Railway Age Gazette, Mechanical Edition, June, 
1913, page 334, and an improved form in the issue of Septem- 
ber, 1913, page 510. A further development of this device, 
superseding the other two forms, has recently been brought out. 

This sprinkler acts on the principle of an ejector. The prin- 
cipal feature is a valve which automatically discriminates be- 
tween steam and water and whose action prevents any sudden 
and unexpected discharge of steam through the hose. The de- 
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Section Through Improved Hancock Coal Sprinkler 


vice is generally applied on the strainer or on the suction pipe 
of the injector by the use of a short connecting nipple having a 
bend so that the sprinkler will be in a vertical position. A valve 
is placed in the steam pipe at a point where it can be conveni- 
ently reached. 

In operating the coal sprinkler, the steam valve in the pipe is 
opened wide, which action opens valve 7. This also closes the 
drip hole B, the piston end on the lower end of the guiding 
stem covering the hole. Steam will now flow through nozzle 4 
forming a jet and combining with water in tube 5. There will 
not, however, be a flow of steam in starting, as tubes 4 and 5 
are always under water because of the location of the sprinkler 
at a point lower than the tank. 

Steam flows into the pressure chamber A and valve 2 is 
raised. Port C is also closed and the water is forced through 
the delivery pipe to the hose. 

Should the flow of water be interrupted or the injector refuse 
to work, valve 2, which discriminates between steam and water, 
will close the sprinkler so that no steam escapes to the hose. 
The steam, under these conditions, flows into the pressure 
chamber A and forces valve 2 upward. The end E of valve 2 
seats against the surface F, thus making it impossible for steam 
to flow to the delivery tube. When not operating, both valves 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


325 


will seat. The valve 2 is heavy enough to prevent water flowing 
up the delivery pipe, and all the water in the delivery pipe will 
flow out of the drain hole C. At the same time the steam valve 
7 will seat, preventing water from flowing up the steam pipe and. 
all water or steam in the latter will drain out at the hole B. 
The sprinkler uses comparatively cold water, no steam can es- 
cape, and it is self-draining. 


OXY-ACETYLENE WELDING APPLIED TO 
MANUFACTURING 


A good example of the increased efficiency and generally de- 
creased cost of manufacture effected by welding sheet steel ar- 
ticles as compared with drilling and riveting is shown in the 
steel truck made by the Standard Improved Truck Company, 
Chicago. 

The warehouse truck which is shown in the illustration was 
formerly made by drilling and riveting all joints. Welding by 
the Oxweld process was proposed and a test truck made by 
this method. Results of the tests made to determine the relative 
strength of welded joints compared with riveted joints were so 
conclusively in favor of the welded joints that the welding proc- 
ess was immediately adopted. 

Welding has not only produced a truck of greatly increased 
strength and rigidity, but has increased the output per man 
about 20 per cent with a saving of more than 30 per cent over 
the previous cost of manufacture. 

The following 1s a summary of the report of the tests re- 


Truck with Oxy-Acetylene Welded Joints 


ferred to, which were made by the Bureau of Inspection, Tests 
and Construction of Robert W. Hunt & Company, engineers. 
Three connections were submitted, each consisting of a portion 
of stringer tube and cross tube secured together by one of the 
following types of joints: connection A welded by oxy-acetylene 
torch; connection B riveted with two % in. diameter rivets in 
double shear, one in the stringer and one in the cross tube 
through a plug and bushing inserted in the cross tube; and con- 
nection C riveted with 1⁄4 in. rivet in double shear through the 
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cross tube and LA in. riveted reduction of inserted plug through 
the stringer tube, the head being in tension. 

The three connections were subjected to tests under identical 
conditions. In each case the stringer tube was supported as a 
beam at points close to and on either side of the cross tube. 
The joint was then destroyed by tension in the cross tube. 

Connection 4 failed at the weld under a maximum load of 
25,460 lb. Under a load of 17.090 lb. the cross tube, on which 
the tension was applied, commenced to scale, indicating that the 
elastic limit of the steel in tension had been reached. 

Connection B failed by shearing the rivets in the stringer 
tube under a maximum load of 4,740 Ib. 

Connection C failed under a maximum load of 5,800 Ib. by 
shearing off the rivet in the cross tube and pulling through the 
rivet connection in the stringer tube. 


HORIZONTAL DRILLING MACHINE 


A horizontal drilling machine designed for heavy work with 
high speed drills in hard material has recently been brought out 
by the Detrick & Harvey Machine Company, Baltimore, Md. 

The general design is similar to that of a horizontal boring and 
drilling machine of the traversing column type, having a fixed 
work table, a column traversing horizontally on the runway and 
a saddle traveling vertically on the column. 

The spindle is of hammered high carbon steel with a tapered 
front bearing 77% in. in diameter running in a phosphor bronze 


High Speed Horizontal Drilling Machine for Heavy Work 


bushing, with adjustment for taking up wear. It has a dust proof 
roller thrust bearing and is provided with a standard taper socket 
hole. The spindle is driven by a 20 h. p. 4 to 1 variable speed 
motor, mounted on the top of the column. All driving gears are 
of cast steel or manganese bronze, while the pinions are of high 
carbon steel. No belts or chains are used on the drive or feeds. 
The spindle speeds range from 60 to 240 r. p. m. 

The power feed is driven from the spindle sleeve gear and has 
all steel gears and clutches with a steel pinion engaging in a rack 
which is cut from the solid on the steel feed quill. There are four 
changes of feed ranging from .004 to .09. 
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The vertical movement of the saddle and the horizontal move- 
ment of the column are obtained through hand wheels conven- 
iently located at the operator's platform; the column is mounted 
on rollers to reduce friction on the runway. Both the saddle and 
the column may be changed to any required position, and have 


gibs for taking up wear. 


The controller for the motor is also mounted on the operator's 


platform. An oil jet is provided for the drill and is fed from a 
rotary pump driven by a small auxiliary motor. The work table 
is provided with a gutter around all four sides by means of which 
the oil is returned to the supply tank of the pump. All gears are 
completely covered. 

As shown in the illustration, the machine has a high box work 
table permitting the spindle to be brought down within 3 in. of it. 
A vertical adjustment of 12 in. and a horizontal adjustment of 
6 ft. are obtainable. 


STRAINER AND DRAIN VALVE 


The purpose of the Watters strainer and drain valve shown 
in the engraving is to avoid the difficulties resulting from in- 
jector failures due to the clogging of the suction pipe with coal 
and other foreign matter, and also to provide an efficient and 
simple means of cleaning the pipe or tank in freezing weather 
without disconnecting or taking anything apart. When the in- 
jector fails or for other reasons it is desired to clean out the 
pipe, the valve which carries the strainer is lifted and an open- 
ing is provided which is sufficient to permit the dirt to wash 
out quickly. When used as a drain the valve is lifted and the 


When handle rests on lug —4, 
valve is in drain position 
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Strainer and Drain Valve for Injector Suction Pipes 


handle allowed to rest on the lug shown on the top of the 
cover. In this position an opening of about 1⁄4 in. is provided 
which takes care of any leakage. It is claimed that this feature 
entirely eliminates trouble from frozen pipes in cold weather. 
When it is desired to empty the tank it is only necessary to lift 
the valve to its full opening. This device can be installed in 
any part of the pipe line between the tank and the injector. 
but should preferably be placed at the lowest point. Where it 
is convenient, the lifting handle can be extended up through 
the cab or tender floor by an extension of the valve stem. In a 
closed position the valve is held on its seat by its own weight 
and a spring. This valve is manufactured by the Railway Sup- 
ply & Equipment Company, Candler building, Atlanta, Ga. 


WIRELESS TELEGRAPHY.—A wireless triumph was achieved on 
February 11, when the New Sayville, Long Island, wireless sta- 
tion succeeded in establishing communication with Nauen, near 
Berlin, a distance of over 4,000 miles. 


June, 1914 RAILWAY 


INTERESTING ADAPTATION OF ELEC- 
TRIC HAND DRILL 


The combination portable electric hand drill and sensitive 
driling stand, which is shown in the illustration, has recently 
been developed by The Cincinnati Electrical Tool Company, 
Cincinnati, Ohio. The electric hand drill may be detached from 
the bracket and used independently. This operation is a simple 
one, requiring only the adjustment of the two thumb nuts, 
which release the hinged caps that lock it in the bracket. 

The bracket which carries the drill may be adjusted in any 
position on the column by means of the clamping screws. When 
clamped in position it has a vertical adjustment, or feed, of 3 
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Combination Portable Electric Hand Drill and Sensitive 


Stand 


Drilling 


in., which is controlled by the hand lever. A stop on the column 
regulates the depth of the holes to be drilled. The drilling 
stand has been designed to receive electric hand drills of Y 
in, 3⁄4 in. and Y in. capacity and weighs 60 lb. The table is 8 
in. in diameter and may be adjusted to any height on the col- 
umn; if it is desired it may be swung to one side out of the 
way. The distance from the column to the center of the table 
is 5 in. The column is 30 in. high and 134 in. in diameter, and 
the base measures 9 in. by 11 in. 


TRIAL OF THE TRIPLEX LocoMorivE.— The triplex compound for 
the Erie was recently tried out on the Baltimore & Ohio. 
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HEAVY SERVICE SHAPER 


A new design of heavy service shaper has been brought 
out by the American Tool Works Company, Cincinnati, Ohio. 
One of the first points considered when laying out this ma- 
chine was that of power input. The approximate power a 
shaper of this kind would require for performing the heaviest 
classes of work was determined, then sufficient extra power 
added to provide a safe working margin; consequently, this 
machine, when doing the average heavy work, should not be 
constantly working up to the limit of its capacity. The cone 
steps are large in diameter and wide of face, being arranged 
to accommodate a 3 in. belt. The countershaft speeds are 
high and the back gear ratios are higher than usual on stand- 
ard shapers of this size. 

A range of eight strokes from 6% to 90 per minute has 
been provided, this range being in geometrical progression 
and calculated to give the best results on all classes of work. 
It was found that a slower speed than 6!4 is unnecessary and 
a speed faster than 90 impracticable on account of the excess 
of vibration caused by the rapid stroke. The length of the 
stroke may be easily changed at will without stopping the 
machine. 

The ram and rocker arm are of an improved design which 


Shaper Designed for Heavy Work 


provides a rigid construction. The rocker arm is rigidly 
connected to a pivot shaft at the bottom of the column which 
supports all the weight of the arm and other parts, thus 
relieving the ram from any dead weight and eliminating undue 
vibration. The connection between the rocker arm and the 
ram is by means of a double link which is so arranged that 
it pulls down on the ram during the cutting stroke, thus 
tending to neutralize the upward thrust of the tool. A re- 
duction in wear of the ram bearings is effected by relieving 
the ram of the weight of the rocker arm. 

One of the features most essential to the life and accuracy 
of any shaper is an effective means for taking up the wear. 
The continuous taper gib used on this shaper provides a 
means by which a full length bearing can be maintained and 
the rate of wear kept down to a minimum. 

The cross feed is of a new design for which a number of 
advantages are claimed. It is both automatic and variable, 
providing a range of graduated feeds, 32 in number. These 
can be changed and accurately set while the machine is run- 
ning by means of a conveniently located knurled knob. The 
feed is thrown in or out and reversed by a knob on the feed 
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plunger. The plunger engages either one of two holes in 
opposite sides of the swinging gear on the bonnet. Whether 
the feed takes place at the beginning or at the end of the 
stroke depends upon which hole is engaged by the plunger. 

The connection between the feed mechanism and cross- 
feed screw is made by means of an adjustable fiber friction. 
This forms an automatic safety feature which will protect the 
feed works from damage should the tool accidentally be fed 
into the cut or the apron be fed into either end of the cfoss 
rail. 

The head is operative at any angle within an arc of 100 deg. 
The down slide is fitted with a continuous taper gib having 
end screw adjustment for taking up the wear. The down 
feed is of unusual length and is provided with a graduated 
collar on the feed screw reading to .001 in. A large tool post 
for using inserted bits is supplied. 

The table support is of a new design. It consists of a 
notched bar supplied with an adjustable nut at the bottom 
and is operative throughout the full traverse of the rail. The 
notches are spaced 1 in. apart and are engaged by a spring 
plunger after the rail has been properly adjusted, any further 
adjustment necessary being accomplished through the nut at 
the bottom of the notched bar, which bears on the planed 
surface of the base. ' 

The rocker arm is made double section at the top, which 
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A lever extending well to the front of the machine controls 
a large diameter friction incorporated in the driving pulley. 
Acting in unison with the friction clutch is a friction brake 
located on the opposite side of the box, which stops the ram 
instantly when the friction clutch is thrown out. 


CAST STEEL BUMPER WITH FRICTION 
DRAFT AND BUFFING GEAR 


There is shown in the illustration an arrangement of friction 
draft and buffing gear with a short pivoted coupler incorporated 
in a cast steel locomotive bumper beam. This arrangement has 
been developed by the Gould Coupler Company, Depew, N. Y. 
and with it the capacity of the draft and buffing gear can be 
reduced below the maximum capacity if desired. This is ac- 
complished by removing some of the plate springs and inserting 
in their place shims or plates to take up the slack. The plate 
springs are removed or replaced through a pocket in the bottom 
and when in position they are retained by a cap bolted over 
the pocket. The short coupler shank engages with the front 
wedge and in buffing this wedge is carried backward by the 
coupler shank and forces out the two side wedges, which are 
held from movement toward the rear by the back follower abut- 
ting shoulders in the buffer casting. In a pulling movement the 
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Arrangement of Cast Steel Bumper with Friction Draft and Buffing Gear Included 


in connection with the large opening through the column 
permits a shaft 4 in. in diameter to pass under the ram for 
keyseating. Larger shafts may be keyseated by setting over 
the table to allow shaft to pass outside of the column, using 
the head set on an angle. 

Special attention has been paid to the thorough lubrication 
of all working parts. A system of reservoirs is provided from 
which oil is distributed to the various bearings by means of 
felt wipers, thus doing away with a multiplicity of oil holes. 

A speed box has been designed for this machine which is 
a complete unit and readily interchangeable with the cone 
pulley drive at any time. The speed box is provided with 
heat treated steel gears, the teeth of which are machine 
rounded to facilitate meshing. The shafts are liberally pro- 
portioned and are given a large center bearing in the case, 
which materially increases their rigidity. There are no loose 
running parts, each gear being keyed to its shaft. Speed 
changes can be made while the machine is running. In addi- 
tion to a gravity system for lubricating speed box journals 
the case has been made oil tight, thus permitting the trans- 
mission to run in oil. 


front wedge shoulders against the forward portion of the buffer 
casting and the rear follower is pulled forward by the yoke 
which moves the side or rear wedges torward against the front 
wedge and the resistance is obtained from the plate springs. 
All ot the parts, with the exception of the plate springs, are 
inserted through the opening for the coupler shank and the 
yoke in the front portion of the casting. It is claimed that this 
arrangement of friction gear and buffer is entirely satisfactory 
in operation and has given efficient service. The capacity can 
be varied from 100,000 Ib. to 160,000 Ib. 


Rore RAILWAY IN Inprta.—A rope railway, 75 miles in length, 
is to be put in operation in India. It will connect the rich 
country in the vale of Kashmir with the plains of the Punjab 
over the Himalayas. The line, it is claimed, will be the longest 
in the world, the present longest being 22 miles and situated 
in Argentina. Sections will be 5 miles long, and most of the 
spans will be 2,400 ft. The steel towers, some of which will be 
100 ft. high, will be braced, and double 1% in. cables, 9 ft. apart. 
will carry the steel cars. The carrying capacity of these cars 
will be about 400 lb.—The Engineer. 


June, 1914 


PORTABLE RADIAL SWING GRINDER 


The grinding machine illustrated is made for grinding cast- 
ings and doing other general buffing work. It is self-contained 
and is driven by a motor mounted on a suitable platform which 
iS part of the main housing; the counterbalance for the swinging 
arm and grinding head is also mounted on the main housing. 
The machine needs no preliminary work for setting up and can 
be carried anywhere by a crane. 

The arm with the grinding head can be turned through the 
entire circumference about the base. The grinding head and the 
Swinging arm are carried back and forth by a roller bearing 
trolley which rolls on a track held in a horizontal position by two 
parallel arms. At the back end of these arms is placed the 
counterweight. The parallel arms keep the head balanced in any 
position the trolley may occupy on the track. This arrangement 
gives a free movement to the swinging arm and eliminates the 
tendency of the arm with its weight to find its center of gravity. 
The grinding head can be twisted in either direction to an angle 
of 90 deg. The emery wheel is driven by a single belt which is 
carried around the jointed connection of the swinging arm and 
hanging swing frame by two self-oiling idler pulleys, thence to 
the large pulley at the top. The upper pulley is driven by a shaft 
from the drive pulley on the inside of the housing. The motor 
is belted to this drive pulley. The swing frame hangs on two 
phosphor bronze bushings placed in the top bracket. These 
bushings form the bearings for the drive pulley. 

The emery wheel in the grinding head is shielded by a hood 
over the top. The handles attached to the head enable the 
operator to obtain a good hold and to have full control of the 
head. The wheel arbor runs in phosphor bronze bearings with 
provision for taking up the wear. It has safety flanges and will 
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BALL BEARINGS ON TURNTABLES 


BY ARTHUR V. FARR 


The application of ball bearings to railway turntables in this 
country, up to the present time, has not been investigated to any 
considerable extent. It has been left to the foreign railways to 
adopt ball bearings for this purpose, and they have found them 
so advantageous that their use has become quite common. 
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Section Through the Center Support of a Ball-Bearing Turn Table 
Used by the Victorian State Rallway, Australia 


The Victorian State Railway in Australia has equipped its 
roundhouses and terminals with ball bearing turntables, and after 
a period extending from 1911, this road has experienced such 
satisfaction that thev are ordering large numbers of additional 
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Portable Radial Swing Grinder 


take a wheel 18 in. diameter by 3 in. face. 
wheel is recommended. - 

This machine is manufactured by the Mummert-Dixon Com- 
pany, Hanover, Pa. 


A safety shaped 


SPEED or New Destrover.—While running her standardization 
trials the new destroyer MacDougla made a maximum speed of 
32.07 knots for one mile and averaged for five full-speed runs 
31.52 knots.—Scientific American. 


ball bearings for this purpose. In the accompanying drawing 
a Victorian State Railway turntable of 200 tons capacity, 
equipped with S. K. F. ball bearings, is shown. It will be noted 
that there are two rows of large (2 in.) balls in this bearing 
arranged in staggered relation. This is a double thrust bearing 
of special construction, mounted in the center of the turntable 
in such a way as to act as a pivot. The Victorian State Railway 
has been using these ball bearings for turntables for capacities 
ranging from 150 to 225 tons. 
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One advantage of using this type of ball bearing is that any 
unbalanced load on the table is taken care of by the pivot plate, 
and the whole load is uniformly distributed to both rows of balls 
by the use of a self-adjusting ring supporting the two lower 
ball races. A steel shell surrounding the thrust bearing serves 
to retain the lubricant and to keep it free from the possible in- 
trusion of dust and grit, insuring the greatest degree of re- 
liability, and preserving the accuracy of the ball bearings for 
the table support. 


GRINDING MACHINE OF THE 
SIDE PLANER TYPE 


OPEN 


A grinding machine of the open side planer type suitable for 
grinding frogs, switches, crossings and other similar work, em- 
ploying materials not workable with steel cutting tools, is 
shown in the accompanying illustration. 

The machine, which is built by the Detrick & Harvey Ma- 
chine Company, Baltimore, Md., consists of the regular recipro- 
cating table, bed, post and cross beam of the standard open side 
planer built by the same manufacturers. In place of the or- 
dinary cutting tool is substituted a grinding wheel carried in a 
saddle which can be fed up or down, or in either direction 
laterally. The grinding wheel is mounted on a spindle which 
bears in long bronze bushings, and is belt driven from an in- 
dependent electric motor mounted on the saddle. 

The saddle has a sliding fit on the cross beam and can be 
traversed by hand from either side of the machine. A power 
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Open Side Planer Type Grinding Machine 


cross feed can also be provided. The cross rail is carried on 
the face of the post with a sliding fit and can be fed up or down 
by hand, and adjusted by hand or power as desired. Being 
fully counterbalanced it is easily adjusted. 

The table is gibbed down on the side next to the post. It is 
driven by a spiral pinion and rack. The reverse is obtained 
through shifting belts or a reversing motor as desired. The 
table drive in a belt driven machine is accomplished through 
a countershaft mounted on the post. It is independent of the 
drive for the grinding wheel and may be by belt from motor 
or line shaft or by direct connected reversing motor. 

The grinding wheel is 18 in. in diameter by 3 in. face, run- 
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ning at about 1,300 r. p. m. The speed of the table is 40 ft. 
per minute, the speed being the same in both directions. 


LONG DISTANCE GASOLENE AND OIL 
PUMP 


The accompanying illustration shows a long distance 5 gal. 
pump recently brought out by S. F. Bowser & Company, Inc., 
Ft. Wayne, Ind, which will be found useful in railroad oil 
houses where saving of time is an important item. The pump 
delivers quickly large quantities of gasolene or other oils with 
but little labor and without the tediousness usually experienced 
with the ordinary self-measuring pump, the plunger being re- 
turned to its original position with a few quick, easy turns of 
the handle. It takes but little room in the building and is 
flexible as to range of quan- 
tities measured. 

This pump is designed 
for measuring and distribut- 
ing either volatile or non- 
volatile oils, varnishes, etc. 
It may be located at any 
convenient point within the 
building and connected to 
a tank located at any dis- 
tance from the pump, pro- 
vided the vertical suction is 
not more than 12 ft. It is 
so arranged that at the op- 
tion of the operator, by ad- 
justing a stop on the quan- 
tity rod, 5 gal., 2 gal. or 1 
gal. may be discharged at 
one stroke. The different 
measurements are regulated 
by adjusting the stops on 
the pump, which is very 
easily and quickly done. It is 
also provided with a gradu- 
ated scale showing all inter- 
mediate gallons, half gal- 
lons, quarts or pints, mak- 
ing the pump virtually one 
with a maximum capacity of 5 gal, and a minimum of one 
pint, so that any intermediate quantity can be pumped and 
accurately measured. Gears on the pump are designed to pro- 
vide a quick return motion, so that one revolution on the re- 
turn is equal to six revolutions of the handle on the upward 
stroke. Two cross bars are provided which evenly distribute 
the weight of the plunger, making the pump easy of opera- 
tion. 

Located in the head of the pump is a discharging register 
which tallies the number of gallons pumped, in multiples of 
five up to 50 and then repeats. A meter is also provided which 
registers all liquid discharged, to 100,000 gal, and then re- 
peats. 

The pump is provided with a locking device so that it can 
be operated only by those persons in possession of a key. 


Five-Gallon Pump for OI or 
Gasolene 


Quicker SERVICE BETWEEN LONDON AND Paris.—At a con- 
ference held recently in Paris between representatives of the 
Brighton Railway Company and officials of the State railways of 
France, many improvements and accelerations in the services 
between London and Paris, via Newhaven and Dieppe, were ar- 
ranged to come into operation next year. The morning services 
from London and Paris will be accelerated by about half an hour 
in each direction, and an afternoon service between London and 
Paris will be run during the summer months. 
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ADJUSTABLE PLIERS 


A hand tool of general utility is shown in the accompanying 
illustrations. The device consists of pliers provided with one 
jointed lever, enabling the movement of the jaws independently 
of the handles. One of the designs is made with a worm thumb 


nut, making it thoroughly adjustable, it being possible while the 
tool is in use in any capacity to definitely locate the jaws in any 


Tool Ready for Use as Alligator or Pipe Wrench 


position up to 30 deg. without movement of the handles. This 
feature gives the added advantage of a convenient tool for grip- 
ping and holding round bolts from turning, as well as for use on 
pipe and various sizes of nuts. The spread of the jaws is limited 
to an angle of 30 deg. by a double set of shoulders forming a 
rigid wrench, while at the same time the handles may be closed 
firmly together for a convenient grip. [n using the tool as pliers, 


Tool Arranged as Pllers and Wire Cutter 


when the jaws are spread at a broad angle covering a big job, 
the handles may be run down, approaching each other, for con- 
venience in gripping. 

The tool was invented by J. H. Baldwin, 1002 North Jefferson 
street, Springfield, Mo. 


— — —À 


HIGH PRESSURE VOLUMETRIC AIR 
METER 


An air meter for measuring compressor output, pneumatic 
tool consumption and pipe line losses has recently been intro- 
duced by the Kreutzberg Meter Company, Chicago, Ill. The 


A 
< 


M 


Section Showing Operating Parts of Volumetric Air Meter 


meter is light and simple in construction and can be cut into a 
pipe line with little delay by any workman. The weight of the 
one inch size, for pressures up to 150 Ib., is 28 Ib. 

A cross section of the case and operating parts of the meter 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


331 


is shown in the engraving. Opening .4 at the left is the inlet 
through which air is admitted to screen chamber B. From 
there it passes into the meter through C, impinging against vane 
D and causing the drum to rotate. As vane D passes the point ` 
of cutoff at F a fixed volume is contained between the vanes D 
and E. As soon as vane E reaches the point of outlet G the 
pressure in pocket H and the pipe line J are equalized and the 
contents of pocket H are discharged into the pipe line. The 
meter is sealed at the top by the shoe M. 

The energy required to operate the meter is claimed to be very 
small. The difference in pressure between the inlet and outlet of 
the meter will therefore be slight and leakage is unlikely to be- 
come an important factor in its operation. 


LARGE RADIAL DRILL FOR HEAVY DUTY 


The 5 ft., round column radial drill which is shown in the il- 
illustration is of similar construction to the 3 ft., round column 
drill which was fully illustrated and described on page 619 of the 
November, 1913, issue of this journal. Both machines are built 
by the Fosdick Machine Tool Company, Cincinnati, Ohio. 

Aside from its greater size and capacity the 5 ft. drill differs 
principally from the earlier machine in the design of the table 
and base. For heavy steel drilling and tapping operations a lib- 
eral oil channel is cast around the base. The channel passes 
completely around the column where it drains into a large reser- 
voir. This construction permits a full ribbed cross section of the 
base at a point immediately in front of the column where the 
greatest rigidity is required, and allows the outside T slots to 
extend back beyond the front of the column, making the full 
working surface of the base available. 

Special attention is called to the location of the table which is 
also provided with oil channels draining to a pocket in one cor- 


Heavy 5-ft. Radial Drill 


ner. Any convenient receptacle may be placed at this point to 
receive the lubricant, thus eliminating the necessity of a pump. 
The efficiency of this machine is claimed to be high, as will be 
noted by the results of tests given below. These tests were made 
in machine steel 174 in. thick on a stock machine, feed box driven, 
with the belt and frictions operating under ordinary conditions. 


. Cutting Feed per Feed per Cu. In. 
Diam. Drill R. P. M. Speed Revolution Minute per Min. 
1 3$ in. 391 141 ft. .031 in. 12.1 in. 18 
2 in. 273 143 ft. .031 in. 8.5 in. 26.7 
214 in. 154 101 ft. .031 in. 4.8 in. 23.5 
3 in 110 87 ft. .031 in. 3.4 in. 24 


The net weight of this machine is 10,500 1b., and it requires a 
715 to 10 h. p. motor if direct motor driven. 
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YOST DRAFT GEAR 


The Yost lever friction draft gear, which is shown in the 
engravings, has been under development for several years and 
is now in service on about 2,000 cars. The gear is manufac- 
tured by the Hart-Otis Car Company, Limited, Montreal, Que., 
and is formed by placing friction levers between the followers 
and springs of a spring gear. It consists of four parts, the 


Yost Draft Gear with One Set of Levers Compressed 


lugs, the levers, the springs and the followers. The springs are 
6% in. by 8 in. M. C. B. standard, and the followers are the 
standard for spring gears. 

In the operation of the gear the resistance is slight at the start 
of the travel and gradually increases until the full travel is 
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From 3% in. of travel, the friction levers begin to rotate, in- 
creasing from 9,800 lb. at 34 in. travel to 22,500 Ib. at 11/16 in. 
of travel, which, up to this point, is the equivalent in resistance 
to the G spring gear. The balance of the travel is a gradually 
increasing resistance up to 300,000 !b. at the extreme travel. 
This resistance is made possible by the lever action between 
the coupler, draft lug and springs, together with the friction 
caused by the movement of these parts. 

During the entire movement of the coupler, the spring com- 
pression is proportional to the travel of the friction levers and 
the spring cannot become solid, as it has still 1⁄4 in. free motion 
when the final travel of the coupler is reached. This, it is 
claimed, not only greatly increases the life of the spring, but 
makes the gear self-adjusting as wear takes place. 

The levers are so shaped that when extreme travel is reached, 
al moving parts form a rigid abutment transmitting the force 
beyond the capacity of the draft gear to the car. The spring 
compression during the last 1⁄4 in. of coupler movement is 34 in. 

In buffing, the blow acts directly on the draft gear through 
the coupler, and not on the yoke. The yoke only comes into 
action in pulling. This allows a free swivel movement of the 
yoke for any side movement of the coupler, preventing the 
shearing of the yoke and coupler rivets. 

The levers are designed to give a leverage in compression 
but none in recoil. The action of the gear in recoiling is the 
reverse of that in compression, except that the levers being 
free to move bodily, have no lever action. The power return- 
ing the gear to normal position is that of the compressed spring 
(19.000 Ib.). The spring bearing on the inner end of the levers 
while the outer ends are free, it is claimed, makes it impossible 
for the levers to stick, become displaced, or return to any posi- 
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Application of Yost Draft Gear to a Steel Underframe Car 


attained. The recoil is low but is sufficient to release the gear. 
It is claimed that the action is smooth and gradual at all points 
of the travel and the change from spring to spring and lever 
action is so gradual that it cannot be noticed. For the first 3% 
in. of travel, the friction levers move bodily, giving the spring a 
free action. This gives the equivalent in resistance to the old 
6'4 in. by 8 in. spring gear to this point. The reason for mak- 
ing this initial travel low is to allow the engineman to start a 
long train without having to bunch thc slack. 


tion other than normal. The levers are alike for all types of 
the gear and are interchangeable. 


CoaL BRIQUETTES.—Coal briquettes to the amount of 181,859 
tons, valued at $1,007,327, were manufactured in 1913, accord- 
ing to Edward W. Parker, of the United States Geological Sur- 
vey. Compared with 1912, there was a decrease of 17 per cent 
in tonnage, but an increase of 57/4 per cent in value.—Power. 


The Atchison, Topeka € Santa Fe has increased the working 
time of its locomotive repair shops at Topeka from eight to nine 
hours a day. The car repair shops have also recently changed 
from a 48 hour week to a 54 hour week. 


On Friday, May 1, the radio telegraph operators of the Dela- 
ware, Lackawanna & Western carried on telephone conversation, 
without wires, between Scranton and a car on ai express train 
traveling between Scranton and Stroudsburg, a distance of about 
50 miles. 


The Southern Pacific reports that the accident record of the 
road for March was one of the best in its history. Not a single 
fatality, either to a passenger or an employee, occurred from the 
operation of trains or in industrial pursuits. The Pacific system, 
6.380 miles, carried 3,079,000 passengers an aggregate distance of 
102,655,000 miles in March without a single injury; and of the 
43.000 emplovees only one was injured in an accident. The 
Southern Pacific has a record of having operated its entire line 
for five years and eight months without a fatal accident to a 
passenger resulting from train operation. 


Marcus A. Dow, general safety agent of the New York Central 
lines, reports that, as a result of the vigorous campaign which 
has been conducted on the New York Central, the number of 
trespassers killed on the tracks of that company in seven months 
ending April 30 was 38 less than in the same period one year 
ago; 98 this year and 136 last year. The number of trespassers 
injured has also fallen off. It has been noticed that fewer 
persons walk on the tracks in the manufacturing districts where 
men and women going to and from shops have habitually walked 
on the railroad right of way. Mr. Dow reports a growing 
tendency among the judges and magistrates to punish such 
offenders. 


The relief department of the Chicago, Burlington. & Quincy 
has issued its twenty-hfth annual report covering the year ending 
December 31, 1913. The receipts for the year were $619,958, of 
which $580,388 represented contributions of members; $20,625 
income from investments, and $18.944 cash advanced by the 
railroad. Benefit orders to the amount of $616905 were cashed 
by the treasurer. From June 1, 1889, to December 31, 1913, the 
relief department has paid out in beneht orders on account of 
sickness or accidents a total of $9,451,300. The total payments 
by the railroad company from its own funds in establishing, 
operating and maintaining the relief department from 1889 to 
1913, inclusive, have amounted to $1,679,437. 


On the Cleveland division of the Baltimore & Ohio, the "safety 
first" movement has been expanded into an efhciency movement 
with a gratifying degree of success; and now the superintendent, 
Mr. Lechlider, proposes to the employees that they go a step 
farther and include in their program a more intimately personal 
element; safety, efhciency, thrift. The Baltimore € Ohio for 
years has had a relief department, and in this department there 
is a savings bank, conducted for the benefit of all employees of 
the road; and it is proposed to "boost" the savings department 
by encouraging employees to buy for themselves homes, This 
department owns a house at Lorain which it will sell for $1,900; 
the first payment to be $100. Thereafter monthly instalments of 
32.50 would be paid until the whole sum is liquidated. 


CAR DEPARTMENT ORGANIZATION 
The article on "Car Department Organization and Efhicienev,” 
which appeared on page 235 of our May, 1914, issue, was 
credited. to A. Carey. It should have been published under the 


NEWS DEPARTMENT 


A A 


name of J. H. Pitard, master car painter of the Mobile & Ohio 
at Whistler, Ala. 


AUTOMATIC PARCEL ROOM 


The Chicago & North Western has recently placed in the 
waiting rooms of a number of its more important stations auto- 
matic coin-controlled parcel-checking lockers, consisting of steel 
cabinets of various sizes in which passengers may check their 
own hand baggage, taking it out of the locker as desired, with- 
out delay, by the deposit of a coin. Thus far the cabinets have 
been liberally patronized by the passengers. 


AIR BRAKE STORY CONTEST 


A. L. Humphrey, vice-president and general manager of the 
Westinghouse Air Brake Company, has announced a compe- 
tition for an air brake story, which is open to railway em- 


ployees. Following are the conditions of this contest: 
"For the best true stories illustrating the value of the 
Westinghouse air brake, in terms of performance and 


capacity, as determined by an independent committee of 
judges, we will make the following awards in cash: 


First prize story............. $1,000 Fourth prize Story............. $150 
Second prize story.......... . 500 Fifth prize story.......... .... 100 
Third prize story............ 200 Sixth prize story.............. 5e 


“The purpose we have in mind is to draw from the experi- 
ence and practical knowledge of railroad officers and em- 
ployees, striking stories of air brake performance. We know 
that the history of the art of braking railroad trains is rich 
in dramatic, but as yet unwritten narrative. On the one 
hand is a vast amount of such material as spectacular escape 
from wreck or disaster; and on the other hand a still larger 
—and largely unexplored—feld covering the concrete evi- 
dences that efficient train control is the supreme factor in 
the ability to handle heavier freight and passenger traffic; 
and that increased tonnage, longer trains, higher speeds, etc., 
are simply visible demonstrations of the controlling influence 
of the air brake as expressed in the larger earning power 
possible from operation. 

"Each 'story' must be written either from the practical ex- 
periences or personal observations of the writer or from 
information obtained at first hand from railroad men who 
actually know the facts. Each contestant may choose his 
own individual style of expression, use railroad dialect if 
desired, and illustrations if thought advisable. Correct names, 
dates, places and persons should be used so far as possible, 
but fictitious substitutes may be employed provided this is so 
stated in the. transmitting. letter. and the fundamental facts 
related have actually occurred. There is no limitation as to 
the time when the facts given in the story may Fave occurred, 
but naturally these facts will be of larger interest if covering 
recent years and particularly if they apply to present standard 
forms of Westinghouse brake equipment. The stories will 
be judged primarily upon the convincing character oí the 
narrative as to the value of the air brake; originality, striking 
or unusual features; accuracy of facts given; relation of the 
story to present day conditions; concise expression; and 
brevity. 

"The contest is open to bona fide employees of any railroad 

the United States, operating regular traffic schedules, 
without limitation of any kind as to age, character of work, 
education, or other qualification. 

“No ‘story’ shall be more than two thousand words in 
length. Manuscripts exceeding two thousand words will not 
be considered in the cómpetitiómy "Each "story! should be 
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written on one side of the sheet only and preferably typewrit- 
ten. Neither name, address, nor other means of identification 
should be shown except in the transmitting letter. 

"NO expense is involved in entering this contest, but it is 
understood that all narratives submitted become the property 
of the Westinghouse Air Brake Company whether securing 
an award or otherwise. 

"Decision as to merits of the stories submitted will be 
placed absolutely in the hands of a committee of judges com- 
posed of three prominent persons not associated in any way 
with the Westinghouse interests. 

"Each ‘story’ should be addressed to the ‘Judges of Prize 
Contest,’ room 2121, 165 Broadway, New York, N. Y. When 
received and serially numbered, the manuscripts, without 
name or other identification, will be turned over to the com- 
mittee of judges by a disinterested party appointed by and 
acting for the committee, and who will retain the trans- 
mitting letters after making careful record thereon of the 
serial number of the manuscript. The judges will, therefore, 
pass upon the manuscript submitted without knowing by 
whom written until after the award is made. 

“All stories to be considered in this competition must be 
in the hands of the committee on or before August 1, 1914. 
Announcement of awards by the committee of judges will 
be made as promptly as possible thereafter." 


MEETINGS AND CONVENTIONS 


Cornell Alumni at Atlantic City.—Professor Dexter S. Kim 
ball, of Cornell University, will be the guest of honor at the 
ninth annual dinner of the Cornell alumni, who will attend 
the Master Car Builders’ and Master Mechanics’ conventions 
at Atlantic City. The dinner will be held on the closing day 
of the Master Car Builders' convention, Friday, June 12. 


American Society for Testing Materials.—The seventeenth 
annual meeting of the American Society for Testing Materials 
will be held at the Hotel Traymore, Atlantic City, N. J., June 
30-July 3. The program is divided into sessions on non-ferrous 
materials, steel, cement and concrete, lime, ceramics and road 
materials, preservative coatings and testing apparatus. 


International Railroad Master Blacksmtths’ Association —The 
following are the subjects to be considered at the convention to 
he held in Milwaukee, Wis., August 18 to 20, 1914: Flue Weld- 
ing; Making and Repairing Frogs and Crossings; Carbon or 
High Speed Steel; Tools; Electric Welding; Drop Forging: 
Spring Making and Repairing; Piece Work and Other Methods; 
Locomotive Frame Making and Repairing; Oxy-Acetylene Cut- 
ting and Welding; Case Hardening; Heat Treatment of Metals, 
and Shop Kinks. 


International Railway General Foremen’s Association.—In or- 
der to build up the membership of the International Railway 
General Foremen’s Association, the secretary has sent out let- 
ters to general foremen throughout the country urging them to 
become members and also to superintendents of motive power 
calling their attention to the aims of the association and to the 
character of the work which it has accomplished in the past. 
The secretary states that the association 1s a business propo- 
sition and asks the motive power officers to inform their general 
foremen that if they become members and attend the conven- 
tions the time will not be deducted from their vacation period. 


Canadian Railway Club.—At its meeting in Montreal, on May 
12, the Canadian Railway Club elected officers for the ensuing 
year as follows: President, William McNab, principal assistant 
engineer, Grand Trunk; first vice-president, L. C. Ord, assistant 
master car builder, Eastern lines, Canadian Pacific; second vice- 
president, R. M. Hannaford, assistant chief engineer, Montreal 
Tramways; secretary, James Powell. Grand Trunk; treasurer, 
W. H. Stewart, Canadian Pacific. The report of the secretary 
shows an increase in membership during the past year, and that 
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of the treasurer shows a balance in the treasury of over $3.00, 
The club has been incorporated under the laws of Quebec. 


Western Railway Club.—At the annual meeting of the Western 
Railway Club in Chicago the following members were elected 4s 
officers for the ensuing year: W. E. Pratt, Chicago & Norni 
Western, president; H. H. Harvey, Chicago, Burlington & 
Quincy, first vice-president; J. H. Tinker, Chicago & Eastern 
Illinois, second vice-president; Joseph W. Taylor, secretan- 
treasurer. The following were elected to the board of directors: 
J. M. Borrowdale, Illinois Central; W. E. Dunham, Chicago & 
North Western; A. R. Kipp, Minneapolis, St. Paul & Sault Ste. 
Marie. The following were elected library trustees: H. T. Bent- 
ley, Chicago & North Western; W. E. Sharp, Grip Nut Com- 
pany; Dr. W. F. M. Goss, University of Illinois. 


Traveling Engineers’ Association.—The twenty-second an- 
nual convention will be held at the Hotel Sherman, Chicago, 
Ill, commencing at 10 a. m., Tuesday, September 15, and cen- 
tinuing four days. Special rates have been arranged at the 
hotel, and in anticipation of this being the largest convention 
yet held, the secretary urges on members the necessity of mak- 
ing reservations in ample time. The suhjects to be discussed 
this year are as follows: 

Difficulties accompanying prevention of dense black smoke 
and its relation to cost of fuel and locomotive repairs; Martin 
Whalen, chairman. Operation of all locomotives with a view 
of obtaining maximum efficiency at lowest cost; J. R. Scott. 
chairman. Advantage to be derived from the use of mechanical 
stokers, considering (first) increased efficiency of the loco- 
motive; (second) increasing the possibility of securing a higher 
type of candidates for the position of firemen; (third) the util- 
ization of cheaper grades of fuel; J. H. DeSalis, chairman. 
The care of locomotive brake equipment on line of road and 
at terminals; also, methods of locating and reporting defects: 
Geo. H. Wood, chairman. Advantage derived from the use 
of speed recorders and their influence on Operating expense; 
Fred Kerby, chairman. Practical chemistry of combustion: 
A. G. Kinyon. Scientific train loading; tonnage rating; the 
best method to obtain maximum tonnage haul for the engine 
over the entire division, taking into consideration the grades 
at different points on the division; O. S. Beyer, Jr. 


The following list gives names of secretaries, dates of next or feguiar 
meetings, and places of meeting of mechanical associations. 


AIR BRAKE AssociaTIoN.—F. M. Nellis, 53 State St., Boston, Mass. 


AMERICAN RAILWAY Master Mecuanics’ Assoc.—J. W. Taylor, Karpen 
building, Chicago. Convention, June 15-17, 1914, Atlantic City, N. J. 

AMERICAN RAILWAY Toot FoREMEN'S Assocration.—A. R. Davis, Central of 
xeorgia, Macon, Ga. Convention, July 20-22, 1914, Hotel Sherman, 
Chicago. 

AMERICAN SOCIETY FOR TestrnG MArERIALS.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. Convention, June 30-July 4, 
Hotel Traymore, Atlantic City, N. J. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W 
Thirty-ninth St, New York. Convention, June 16-19, St Paul- 
Minneapolis, Minn. 

Can FOREMEN'S Association oF CHICAGO.—AÁaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, except July and August, Let 
ton building, Chicago. i 

CHIEF INTERCHANGE CAR Inspectors’ AND Car FOREMEN’S ASSOCIATION.— 
. Skidmore, 946 Richmond street, Cincinnati, Ohio. Convention, 
August 25-27, 1914, Cincinnati, Ohio. 

INTERNATIONAL RAILWAY FUEL AssocIaTION.—C, G. Hall, 922 McCormick 
building, Chicago. 

INTERNATIONAL RAILWAY GENERAL FOREMEN's AssocrATION.— William Hall, 
829 W. Broadway, Winona, Minn. Convention, July 14-17, 1914, 
Hotel Sherman, Chicago. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ AssociaTION.—A. L. Wood- 
worth, Lima, Ohio. Convention, August 18-20, 1914, Milwaukee, Wis. 

MASTER. TOER GEES ASSOCIATION.—Harry D. Vought, 95 Liberty St. 
New OT k. 

Master Car Butrpers’ Assocration.—J. W. Taylor, Karpen building, Chi- 
cago. Convention, Jure 10-12, 1914, Atlantic City, N. J. 

MASTER. px AND EE Assoc. oF U. S. AND Canapa— 
A. P. Dane. B. & M., Reading, Mass. Convention, September 8.1l. 
1914, Nashville, Tenn. ' 

NIAGARA Frontier Car Men’s AssociATION,—E. Frankenberger, 623 Bre 
hane building, Buffalo. N. Y. Meetings monthly. 

EATEN S AssociaTion.—-J. P. Murphy, Box C, Collinwood, 

io. 

TRAVELING ENGINEERS’ Assoctation.—W. O. Thompson, N. Y. C. & H. R. 
East Buffalo, N. Y. Convention, September 15, 16, 17 and 18, 1914, 
Hotel Sherman, Chicago, Ill. 
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PERSONALS 


It is our desire to make these columns cover as completely as 
possible all the changes that take place in the mechanical de- 
partments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in helping 
to bring this about. 


GENERAL 


A. C. ApAMs has been appointed superintendent of motive 
power of the United Railway, with headquarters at Portland, 
Ore. 


H. CockriELD has resigned as locomotive superintendent of 
the Entre Rios Railways at Parana, Argentine. 


A. C. Hinckley has been appointed superintendent of mo- 
tive power and machinery of the Oregon Short Line, with 
headquarters at Salt Lake City, Utah. Mr. Hinckley was born 
in New York in 1863. 
He passed through the 
grammar school and at- 
tended Meads College 
for two years, beginning 
railway work about 1885 
with the Chicago, Pekin 
& Southwestern, with 
which road he remained 
for six years as appren- 
tice and machinist. He 
was then for three years 
locomotive engineer on 
the Chicago, Burlington 
& Northern out of 
LaCrosse, Wis., and sub- 
sequently was for three 
years with the Utah 
Central as road foreman 
of engines and master 
mechanic at Salt Lake 
City, Utah; master me- 
chanic of the Denver & 


A. C. Hinckley 


Rio Grande at Salida, Colo, for three years; and in charge of. 


the mechanical and car departments of the Cincinnati, Hamil- 
ton & Dayton at Lima, Ohio, for four and a half years. Mr. 
Hinckley went to the Southern Pacific in January, 1910, as mas- 
ter mechanic at West Oakland, Cal, which position he resigned 
to become superintendent of motive power and machinery of the 
Oregon Short Line, on May 1. 


L. A. RicHanRpsoN, mechanical superintendent of the third 
district of the Chicago, Rock Island € Pacific at El Reno, Okla., 
has been transferred to Des Moines, Iowa, as mechanical super- 
intendent of the first district, succeeding H. C. Van Buskirk, 
resigned. 


J. €. Nolan, master mechanic of the St. Louis, Brownsville 
& Mexico, has been appointed superintendent at Kingsville, 
Tex. succeeding R. F. Carr. 


R. L. Stewart has been appointed mechanical superintendent 
of the Rock Island Lines at El Reno, Okla., succeeding L. A. 
Richardson, transferred. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


A. H. Binxs has been appointed district master mechanic of 
the Ontario division of the Canadian Pacific at West Toronto, 
Ont, succeeding L. F. Hamilton. 


W. W. BoLINEAU has been appointed road foreman of engines 
of the Central of Georgia at Macon, Ga. 


J. J. Carey, master mechanic of the Baltimore & Ohio South- 
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western at Washington, Ind. has been appointed master me- 
chanic of the Texas «€ Pacitic at Marshall, Tex., succeeding 
G. H. Langton, resigned. 


H. A. CRANCE has been appointed road foreman of engines of ` 
the Chicago, Burlington & Quincy at Brookfield, Mo., succeeding 
C. E. Lowe. 


P. J. CoLLiGan has been appointed master mechanic of the 
Illinois division of the Rock Island Lines at Chicago, Ill, suc- 
ceeding R. L. Stewart, promoted. 


JoHN Dickson, general master mechanic of the Spokane, 
Portland & Seattle and the Oregon Trunk, at Portland, Ore., 
has had his jurisdiction extended over the Spokane & Inland 
Empire. 


A. H. FIRNHABER has been appointed master mechanic of the 
New Iberia & Northern at New Iberia, La. 


C. E. FowrER has been appointed master mechanic of the 
Jefferson & North Western at Jefferson, Tex. 


W. Gnarr has been appointed road foreman of engines of the 
Baltimore & Ohio Southwestern at Chillicothe, Ohio. 


Tops HALLMAN has been appointed master mechanic of the 
North Louisiana € Gulf at Hodge, La., succeeding G. H. 
Huntley. 


F. A. Hamm has been appointed master mechanic of the 
Staten Island Rapid Transit at Clifton, N. Y. 


F. Herns has been appointed master mechanic of the Gulf € 
Sabine River at Fullerton, La. 


M. P. HoBRAN has been appointed road foreman of engines 
of the Baltimore & Ohio at Dayton, Ohio. 


VV. T. Lovett has been appointed master mechanic of the 
Oregon-Washington Railroad & Navigation Company, with head- 
quarters at Portland, Ore., succeeding James Healy, resigned. 


J. T. LuscomBE has been appointed master mechanic of the 
Ohio River division of the Baltimore & Ohio, with office at 
Parkersburg, W. Va. Mr. Luscombe was born on June 29, 
1874, at Queenstown, Cork county, Ireland. After a high school 
education at Belleville, Ont., he began railway work in 1891 
with the Grand Trunk at that place. During the ten years from 
1891 to 1901 he was with a number of roads as machinist, and 
also studied in the Scranton schools. In May, 1901, he was 
made general foreman of the Baltimore & Ohio at Uhrichsville, 
Ohio, and was later transferred to Newark, Ohio, as machine 
shop foreman. In 1€05 he went with the Chicago & Alton as 
machine shop foreman at Bloomington, Ill. and in September, 
1907, became general foreman of the Toledo & Ohio Central at 
Bucyrus, Ohio. In March, 1908, he was promoted to master 
mechanic, and four years later was appointed master mechanic 
of the Cleveland, Cincinnati, Chicago & St. Louis, with office at 
Bellefontaine, Ohio. He resigned from that position in October, 
1913, to go to the National Boiler Washing Company, Chicago, 
and now returns to railway work as master mechanic of the 
Ohio River division of the Baltimore & Ohio, as above noted. 


T. McCLAIN has been appointed master mechanic of the Ar- 
kansas, Louisiana & Gulf at Monroe, La, succeeding W. L. 
Essex. 


A. E. McMILLAN has been appointed assistant master me- 
chanic of the Baltimore & Ohio Southwestern at Cincinnati, 
Ohio. 


F. W. Murpuy has been appointed master mechanic of the 
Chicago, Ottawa & Peoria at Ottawa, Ill. 


A. Peers has been appointed district master mechanic of the 
Canadian Pacific in charge of the Winnipeg, Man, terminals. 


. B. D. RicHarpson has been appointed master mechanic of the 
Midland Valley at Muskogee, Okla., succeeding James Carr. 
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R. E. Rowe, roundhouse foreman of the St. Louis, Browns- 
ville & Mexico, has been appointed master mechanic at Kings- 
ville, Tex., succeeding J. C. Nolan, promoted. 


J. A. SHEppARD has been appointed master mechanic on the 
Missouri Pacific at Coffeyville, Kan., succeeding G. K. Stewart, 
transferred. 


P. SmiTH has been appointed road foreman of equipment of 
the Rock Island Lines at Chicago, Ill, succeeding Wm. Germer. 


Oscar STEVENS has been appointed road foreman of engines 
of the Baltimore & Ohio Southwestern at Cincinnati, Ohio. 


G. K. STEWART, master mechanic of the Missouri Pacific at 
Coffeyville, Kan., has been transferred to De Soto, Mo. 


W. M. WiLson has been appointed master mechanic of the 
Mexico division of the Rock Island Lines at Dalhart, Tex., suc- 
ceeding P. J. Colligan, transferred. 


CAR DEPARTMENT 


G. M. AnmcvE has been appointed car foreman of the Canadian 
Northern at Fort Francis, Ont., succeeding E. W. Winnebeck, 
resigned. 


J. P. BRENDEL has been appointed general foreman of the car 
shops of the Southern Pacific at Sacramento, Cal. 


H C. GnuirriN has been appointed general car inspector of the 
Canadian Pacitic, Eastern lines, with headquarters at Montreal, 
Que., succeeding L. C. Ord, promoted. 


F. Herm has been appointed master car builder of the Midland 
Continental at Jamestown, N. D., succeeding E. J. Hazelton. 


W. A. Martin has been appointed general car foreman of the 
Bangor & Aroostook at Milo Junction, Maine. 


T. M. RAMSDELL, master car builder of the Chicago & Alton, 
has been appointed master car builder of the Oregon-Washing- 
ton Railroad € Navigation Company at Albina shops, Portland, 
Oregon. 


A. L. Teru has been appointed car foreman of the Great 
Northern at Cass Lake, Minn., succeeding J. Becker. 


SHOP AND ENGINE HOUSE 


J. AITKEN has been appointed locomotive foreman of the. 


Canadian Pacific at Sherbrooke, Que., succeeding C. W. Stack- 
house. 


F. A. BLADORN has been appointed locomotive foreman of the 
Great Northern at Billings, Mont. 


G. BRiMACOMBE has been appointed locomotive foreman of 
the Canadian Pacific at Sortin Yard, Montreal, Que. 


L. CLearY has been appointed assistant locomotive foreman 
of the Canadian Pacific at Outremont, Que. 


J. G. CosrELLo has been appointed general foreman of the 
Denver, Laramie & Northwestern at. Denver, Colo. 


G. F. DENNE has been appointed foreman painter of the New 
York, Chicago & St. Louis at Chicago, succeeding C. Clark. 


G. DroLET has been appointed general engine foreman of the 
Bangor & Aroostook at Milo Junction, Maine. 


F. FisHER has been appointed general foreman of the Chicago, 
Peoria & St. Louis at Springfield, IIl. 


W. F. GaLLuP has been appointed general foreman of the 
Atchison, Topeka & Santa Fe at Raton, N. M., succeeding I. H. 
Drake. 


HENRY GARDNER, assistant superintendent of shops of the Bal- 
timore & Ohio at Mt. Clare, Baltimore, Md., was a special ap- 
prentice with the Boston & Maine from 1896 to 1899, and not 
superintendent of apprentices as stated in the May issue. 


R. J. GREINER has been appointed general foreman of the Mis- 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


Vor. 88, No. © 


souri, Kansas & Texas at Smithville, Tex., succeeding Max 
Chase, resigned. 


J. B. Harvarp has been appointed general foreman of the 
Baltimore & Ohio Southwestern at Flora, Ill. 


R. D. HurcHincs has been appointed roundhouse foreman 
of the Southern at Selma, Ala., succeeding G. W. Thomas, re- 
signed on account of ill health. 


F. Kubeck has been appointed shop foreman of the Chicago 
& North Western at Green Bay, Wis, succeeding C. H. Mat- 
thews. 


Thomas Lone has been appointed roundhouse foreman of the 
St. Louis & San Francisco at Harwood, Ark. 


A. D. McChHarLes has been appointed locomotive foremam 
of the Great Northern at Havre, Mont., succeeding F. W. Ramer. 


Epwarp McCvk has been appointed roundhouse foreman of the 
Erie at Ferrona, Pa., succeeding R. Edwards, transferred. 


C. McLean has been appointed locomotive foreman of the 
Chicago Great Western at Oelwein, Iowa, succeeding H. Brink- 
man. 


A. J. MarrraNp has been appointed locomotive foreman of the 
Canadian Pacific at Ignace, Ont., succeeding H. J. Reid, trans- 
ferred. 


F. M. Marety has been appointed roundhouse foreman of the 
Texas & Gulf (Gulf, Colorado & Santa Fe) at Longview, Tex. 


W. P. Miton has been appointed locomotive foreman of the 
Great Northern at Whitefish, Mont. 


B. J. PEAsELv has been appointed superintendent of shops of 
the Missouri Pacific at Argenta, Ark. 


D. P. PHALEN has been appointed locomotive foreman of the 
Great Northern at Butte, Mont. 


F. A. PHILLIPS has been appointed locomotive foreman of the 
Great Northern at Great Falls, Mont., succeeding R. Lloyd. 


L. J. Poote has been appointed assistant boilershop foreman 
of the Erie at Meadville, Pa., succeeding William Williams, 
transferred. 


G. Pratt has been appointed locomotive foreman of the Cana- 
dian Pacific at Souris, Man., succeeding A. Peers, promoted. 


THOMAS PuncELL, boiler foreman of the Atchison, Topeka & 
Santa Fe Coast Lines at Winslow, Ariz., has been transferred 
to Richmond, Cal., as boiler foreman at that point. 


H. J. Rem has been appointed assistant locomotive foreman 
of the Canadian Pacitic at Souris, Man., succeeding G. Pratt, 
promoted. 


C. E. SanNEv has been appointed locomotive foreman of the 
Canadian Pacific at Megantic, Que. 


O. B. ScuoENKY has been appointed shop superintendent of 
the Southern Pacific at Sacramento, Cal. 


D. S. WATKINS has been appointed shop superintendent of the 
Southern Pacific at Sacramento, Cal. 


James Weir has been appointed night locomotive foreman of 
the Canadian Pacific at Outremont, Que. 


PURCHASING AND STOREKEEPING 


W. R. Dawson has been appointed storekeeper of the Toledo 
division of the Baltimore & Ohio at Dayton, Ohio, succeeding 
T. H. Baker. 


F. A. Fitzcerarp has been appointed storekeeper of the Bal- 
timore & Ohio at Washington, Ind., succeeding H. P. McQuilkin, 
promoted. 


O. V. McQuILKIN has been appointed storekeeper of the Bal- 
timore & Ohio at Glenwood, Pa., succeeding E. W. Thornley, 
promoted. 


JUNE, 1914 


SUPPLY TRADE NOTES 


Leman D. Doty, for 23 years purchasing agent for the Illinois 
Steel Company, died on May 24 at his home in Chicago. 


Victor J. Shepard, for the past ten years chief draftsman 
of the Lima Locomotive Corporation, Lima, Ohio, has 
resigned. 


The Welding Materials Company, New York, has moved 
its office from 149 Broadway to the Engineering building, 
114 Liberty street. 


The Chicago-Cleveland Car Roofing Company has removed 
its Chicago office from the Peoples Gas building to 535 Rail- 
way Exchange. 


C. P. Williams, recently of the National Lock Washer Com- 
pany, has become connected with The Efficiency Company, 
Railway Exchange, Chicago. 


E. H. Barnes, southern representative of S. F. Bowser € 
Company, Inc., Fort Wayne, Ind., has severed his connection 
with that company, effective May 15. 


The Chicago office of the Falls Hollow Staybolt Company, 
tormerly in the Old Colony building, is now located in the 
Fisher building, 343 S. Dearborn street. 


The offices of Paul Dickinson, Inc., have been moved from 
the Security building to 3346 South Artesian avenue, Chicago, 
and has discontinued its downtown office. 


The Carbo Steel Post Company, Inc., has enlarged its of- 
fices in the Rand McNally building, 538 South Clark street, 
Chicago, and now occupies rooms 881 to 887. 


Flint & Chester, Inc., New York, have been appointed sell- 
ing agents for the National Graphite Lubricator Company, 
Scranton, Pa., for the East, including the railroads in the ter- 
ritory north and east of Buffalo and Baltimore. 


George M. Black, treasurer of the Detroit Seamless Steel 
Tubes Company and the Monarch Steel Castings Company, 
and secretary of the Michigan Malleable Iron Company, all 
of Detroit, Mich., died in that city on May 5. 


The Chicago agency of the Industrial Works, Bay City, Mich., 
formerly with Mudge & Co, has been discontinued. For the 
present the Chicago territory will be handled from the main 
office in Bay City, but in the near future a sales office will be 
opened in Chicago under the name of the Industrial Works. 


Colonel Harlow D. Savage, general eastern sales manager of 
the American Arch Company, 30 Church street, New York, has 
been elected vice-president of that company. A photograph, and 
a sketch of Colonel Savage's career were published in the April 
issue of the Railway Age Gazette, Mechanical Edition, page 218. 


Louis H. Burns, who was formerly connected with the 
office of the motive power department of the Chicago, Rock 
Island & Pacific, has been appointed western representative 
of the injector department of William Sellers & Company, 
Inc, Philadelphia. His office will be on the ninth floor of the 
Lytton building, Chicago. 


F. N. Kollock, Jr., formerly district manager of the Seattle 
office of the Westinghouse Electric & Manufacturing Company, 
has resigned his position to become treasurer and assistant 
secretary of the Westinghouse Lamp Company, Bloomfield, 
N. J. He has been succeeded by W. D. McDonald, formerly 
branch manager of the Minneapolis office. C. C. Curry has been 
appointed acting branch manager of the latter office. 


W. Sharon Humes, for the past five years sales manager 
of the General Railway Supply Company, Chicago, has been 
retained by the Transportation. Utilities Company, New 
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York, which company acquired the entire business of the 
General Railway Supply Company on April 15. Mr. Humes' 
office will be in Chicago, as heretofore; and he will represent 
the new company in all of the territory west of Pittsburgh. 


Alexander B. Scully, president of the Scully Steel & Iron 
Company, died on May 7 at his home in Chicago. Mr. Scully 
was born in Chicago on November 29, 1856, and after at- 
tending the public schools, began his business career as a 
messenger boy. In 1875 he entered the employ of Joseph T. 
Ryerson, where he remained until 1885. In 1886 he formed 
the W. F. Mallory Company, which firm sold out to Joseph 
T. Ryerson & Son in 1890. In 1891 he formed the Scully- 
Castle Company, which later became the Scully Steel & Iron 
Company, of which he was president up to the time of his 
death. 


F. W. Coolbaugh, widely known in the railway supply trade, 
died on Saturday morning, May 16, at his home in Philadelphia, 
Mr. Coolbaugh was born at Stroudsburg, Pa. on August 21, 
1848. At the age of 12 he entered the employ of the Delaware, 
Lackawanna & Western Railroad as water boy on a gravel train. 
He later became telegraph operator and was subsequently chief 
despatcher at Hoboken. In 1882 he entered the railway supply 
field as a salesman for Armour & Osterhaut, manufacturers of 
railway lanterns. He later became senior member of the firm 
of Coolbaugh, McMunn & Pomeroy, general sales agents in New 
York and the east for Carnegie, Phipps & Company; the Cam- 
bria Steel Company; the Boies Steel Wheel Company; the 
Lukens Iron & Steel Company, and the Latrobe Steel Company. 
In 1895, he purchased the patent rights of the Marden brake 
beam, and established the Sterlingworth Railway Supply Com- 
pany at Easton, Pa., where from !896 to 1902 the beam was 
manufactured and applied to nearly half a million cars. He 
continued in malleable iron and rolling mill work until 1907. 
when he moved to Philadelphia as president of the Acme Rail- 
way Equipment Company, in the manufacture and sale of their 
uncoupling device. 


Richard F. Spamer has been appointed general manager of 
the Stentor Electric Manufacturing Company, Inc, New 
York, a recently-formed company which is now taking over 
the business of the 
Electrical Experiment 
Company of the same 
city. Mr. Spamer was 
born in St. Louis on 
March 29, 1878. He en- 
tered the employ of 
the Bell Telephone 
Company of Missouri in 
1895, and worked in the 
inspection and traffic 
departments of that 
company until 1903. In 
that year he became 
superintendent of plant 
of the Consolidated 
Fire Alarm Company, 
Chicago, and while 
holding that position 
developed and patented 
an automatic sprinkler 
supervisory system and 
various other kinds of 
fire alarm equipment. In 1907 he entered the employ of the 
Western Electric Company and was connected with that 
company's New York office as railway telephone engincer 
at the time of his appointment to his present position. While 
he was in the employ of the company, also, he developed and 
patented a number of appliances used in telephone train 
despatching. 


R. F. Spamer 
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CATALOGS 


ELEcTRIC Horsts.—A 32-page catalog issued by the Sprague 
Electric Company, New York, is devoted to the electric hoists 
manufactured by that company. A number of tables are in- 
cluded giving ratings, capacities and weights. 


ELECTRIC Fans.—A 30 page booklet issued by the Sprague 
Electric Works, 527 West Thirty-fourth street, New York, is 
descriptive of the various types of clectric fans manufactured 
by that company. The booklet includes specifications. 


Hypro VoLU ME & PRESSURE ReconbpEens.— Catalog B, from Her- 
man Bacharach, 14 Wood street, Pittsburgh, Pa., contains con- 
siderable information and a number of charts which will prove 
valuable in making measurements of the flow and pressure of gas. 


ELECTRIC DriLLS.—A leaflet just issued by the Independent 
Pneumatic Tool Company, Chicago, Ill, describes the Thor elec- 
tric drill. These drills are portable and are equipped throughout 
with ball and roller bearings. The leatlet includes specifications. 


Nut Tapping MacuixEs.— The National Machinery Company, 
Tiffin, Ohio, has issued circular No. 1010-B describing the Na- 
tional 1 in. six spindle semi-automatic nut tapper. This machine 
is furnished for either belt or direct motor drive, and is also 
built in a 1!4 in. size with ten spindles. : 


ELecTrIC Hoisrs.—Catalog D 1914, of the Brown Hoisting 
Machinery Company, Cleveland, Ohio, is devoted to the Brown- 
hoist, tramrail systems, trolleys and electric hoists. The book 
contains 64 pages, and has a number of illustrations and a great 
deal of information pertaining to these systems. 


Motors AND GENERATORS.—Fairbanks-Morse & Company, Chi- 
cago, Ill, have recently issued bulletins 27 and 29, dealing with 
direct current type motors and generators. Bulletin No. 210 
from the same company is descriptive of Fairbanks-Morse in- 
ternal starter motors. These bulletins are all thoroughly illus- 
trated. 


Inpuction Motors.—Bulletin No. 202-H from Fairbanks- 
Morse & Company, Chicago, Ill, describes that company's al- 
ternating current type B constant speed induction motors. The 
bulletin contains 20 pages, and is very completely illustrated, as 
well as giving a great deal of information pertaining to these 
motors. | 


BORING AND DRILLING MacuriNEs.— Catalog No. 2614 from the 
Betts Machine Company, Wilmington, Del, considers the hori- 
zontal boring and drilling machines and attachments manufac- 
tured by that company. The catalog contains 20 pages and has 
a number of good illustrations of the different sizes of the 
machine. 


FLANGE LusricaTors.—A 12-page pamphlet issued by the De- 
troit Lubricator Company, Detroit, Mich., describes and illus- 
trates the Detroit Automatic Flange Lubricator. Besides illus- 
trations of the lubricator, diagrams are included showing the 
way in which the device should be located on various types of 
locomotives. 


Hess-BriGHT Batt Brearinc HaAncers.—A booklet issued by 
the Hess-Bright Manufacturing Company, Front street and Erie 
avenue, Philadelphia, gives descriptive matter with price list and 
dimensions of ball bearing shaft hangers and stands. The book- 
let also includes statements of power savings with these hangers 
as shown in tests. 


LocoMorivE SANDERS.—Bulletin No. 97, from Harry Vissering 
& Co., Chicago, Ill., contains 33 pages and deals with the various 
railway supplies manufactured by that company. These include, 
besides the Viloco locomotive sanders, Leach sanders, bell ring- 
ers, blower valves, metallic packing, sand driers, flexible sand 
pipe and brake steps. 


Direct CURRENT Morons.— Bulletin No. 41010, recently issued 
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by the Sprague Electric Works, 527 West Thirty-fourth street, 
New York, is devoted to types C and D direct current motors 
manufactured by that company. Considerable descriptive mat- 
ter is included, as well as a number of illustrations showing 
these motors in service. 


AIR COMPRESSORS.—The Laidlaw-Dunn-Gordon Company, Cin- 
cinnati, Ohio, has recently issued bulletin L-523-A describing 
the Cincinnati gear duplex Corliss steam driven air compressors. 
classes WA and XA. This bulletin contains 24 pages and has a 
number of illustrations and tables giving the various dimensions 
of the different compressors. 


AUTOMATIC HEAT CONTROLLER.—This is the subject of an illu-- 
trated booklet issued by the American Gas Furnace Company. 24 
John street, New York. The instrument described is the inven- 
tion of George F. Machlet, of that companv, and it is claimed 
that it automatically controls temperatures to within 5 deg. 
Fahrenheit, thus providing a self-regulating gas furnace. 


ELEvATORS.—The Whiting Foundry Equipment Company, Har- 
vey, Ill., has issued catalog No. 109, superseding No. 91, which is 
descriptive of the elevators manuíactured by that company. 
These include elevators of the compressed air and hydro- 
pneumatic types, as well as electric elevators and hoisting ma- 
chines. The catalog gives complete data pertaining to these 
various types. 


HvpRAULIC Jacks.—A 90 page catalog issued by the Watson- 
Stillman Company, New York, deals with the hydraulic jacks 
and lifting tools manufactured by that company. This is known 
as sectional catalog No. 91, and supersedes catalogs Nos. 66, 68 
and the jack section of No. 82. The catalog. besides describing 
the various hydraulic jacks, gives lists of repair parts and di- 
rections concerning the use of such jacks. 


ELECTRICAL INSTRUMENTS.—Bulletin No. 104, issued by the 
Wagner Electric Manufacturing Company, St. Louis, Mo.. be- 
sides describing the different types of Wagner portable electrical 
instruments is intended as a manual of electrical testing. The 
book contains 48 pages and deals with a large number oí elec- 
trical tests with diagrams included to show the various connec- 
tions and the locations of the instruments. 


Loccinc LocoworivEs.—Record No. 76, published by the Bald- 
win Locomotive Works, Philadelphia, deals with the logging 
locomotives for narrow and standard gage built by that company. 
These locomotives range from a 3 ft. gage, Forney type, with 
a total weight of 31,700 Ib., to a Mikado type for standard gage 
track, weighing 174,600 Ib. Several of the engines included in 
the description are designed for burning wood, and a great 
many of them are of the double end type. Several pages are 
also devoted to geared truck locomotives, and the illustrations 
bring out the construction of this type very clearly. 


Twist DriLLS, Their Uses AND Anusrs.— This is the title of 
a small booklet which has been published by The Cleveland 
Twist Drill Company, Cleveland, Ohio. After an interesting 
discussion of the theory and design of the twist drill, a consid- 
erable part of the booklet is devoted to a discussion of experi- 
ments with drills of various shapes. This includes torsion and 
feed pressure charts, and discusses the difference in the shape 
of the groove, the form of chip as an index to a proper work- 
ing drill, the effect of the angle of the point on the feed pres- 
sure, how the point should be ground, the importance of having 
the cutting edges at equal angles and of equal length, the im- 
portance of lip clearance, the cause of chipped cutting edges. 
the angle of lip clearance and the angle of the spiral. Several 
pages are devoted to drilling "helps and hints" Records oí 
remarkable results which were obtained from a test of the 
Cleveland drill at the Atlantic City conventions in June, 1911, 
are discussed, and the booklet closes with a table of the revolu- 
tions per minute to secure different cutting speeds for various 
diameters of drills. 
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Sixteen papers were entered in the draft 
gear competition which closed May 15. The 
majority of them proved to be exceptionally 
good and the judges have suggested that 
at least 12 of them are well worth publishing in the Mechanical 
Edition. The very remarkable thing about the competition 1s 
that there is very little duplication in the expression of ideas 
in these 12 papers. It was not an easy task to decide upon the 
prize winner, but the honor was finally conferred upon E. W. 
Newell, a mechanical engineer of Pittsburgh, and a check for 
$100 has been forwarded to him. Other contributions which 
have been accepted for publication are those presented by C. 
L. Rundy, general foreman of the Delaware, Lackawanna & 
Western, Kingsland, N. J.; Millard F. Cox; George L. Harvey, 
mechanical engineer, Chicago; W. H. Hauser, engineer of tests 
of the Chicago & Fastern Illinois, Chicago: J. W. Hogsett, chief 
joint inspector, Fort Worth, Tex.; H. C. May, superintendent 
of motive power, Chicago, Indianapolis & Louisville, Lafayette, 
Ind.; E. S. Pearce, Chicago; William Schmalzind, foreman 
of car department, Texas & Pacific, Fort Worth, Tex.; F. H. 
Sweringen, master car builder, Streets Western Stable-Car 
Line, Chicago; George Thomson, master car builder, Lake 
Shore € Michigan Southern, Englewood, Ill, and Myron E. 


Draft Gear 
Competition 
Prize Winner 


Wells, Aun Arbor, Mich. 
Interchange Up to the year 1898 there was such a 
E marked variation in the interpretation of 
Inspectors 
the M. C. B. rules of car interchange at 
Convention 


the large interchange points throughout the 
country that it was almost impossible for one large interchange 
point to pass cars through to another similar point without 
their being refused. About this time the idea was conceived 
by H. Boutet, chief interchange inspector at Cincinnati, of getting 
the different chief interchange inspectors of the country together 
in an endeavor to come to an understanding on a uniform inter- 
pretation of the M. C. B. rules. The matter was taken up with 
the committee on interchange inspection at Cincinnati and the 
first meeting was held at Cincinnati in April, 1898. There were 
ten chief interchange inspectors present. This was the beginning 
of the Chief Interchange Car Inspectors and Car Foremen's 
Association of America, which will hold its next annual con- 
vention at the Hotel Sinton, Cincinnati, August 25-27. Meetings 
have been held regularly, ever since the organization was formed, 
at the large interchange points and it is generally conceded that 
a great deal of good has been accomplished in supplying correct 
interpretations for the rules of interchange. This association 
is deserving of all possible encouragement on the part of the 
railways, and if the practice were to become general of having 
car foremen attend the meetings there is no question that a 
great many of the differences which arise in the interpretation 
of the M. C. B. rules of interchange could be avoided. 


July Two important mechanical associations 
. will hold their annual conventions during 
Mechanical I . 
, July. The International Railway General 
Conventions 


Foremen's Association will hold its annual 
meeting at the Hotel Sherman, Chicago, July 14-17, while the 
American Railway Tool Foremen's Association will hold its 
sixth annual convention there, July 20-22. Both of these asso- 
ciations have accomplished a great deal of good work and 
deserve every encouragement. The officers and committees of 
both have worked hard to provide good subjects for discussion 
at the conventions and every one who is interested should be 
prepared to take part in the discussions. The word prepared is 
uscd here advisedly: the discussion at most of our conventions 
is too wordy and much of it means almost nothing. If the 
members will take a short time to think over what they desire 

say and make it as concise and to the point as possible, the 
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discussion. and the business of the conventions will not only be 
greatly expedited, but the printed proceedings will prove much 
more attractive and useful than they do in most cases at present. 
The steps taken by the General Foremen's Association this 
year in furnishing well printed advance copies of the papers to 
be discussed, with the idea of omitting the reading of the papers 
° before the convention, should prove a step in the right direction, 
provided the members will take the trouble to go over these 
advance copies before they undertake to discuss the papers. Much 
time is wasted at conventions in the reading of papers that the 
members could read and study over beforehand to much better 
advantage. 


This is a final reminder that the com- 
petition on engine house work, which was 
. announced in the May issue, will close on 
Engine House Work July 15. A prize of $50 is offered for 
the best article on this subject received before that date. The 
judges will base their decision on the practical utility of the 
suggestions made or the practices which are described, and 
space rates will be paid for articles which are accepted for 
publication but do not win the prize. No restriction is placed 
on the subject chosen except that it must be along the lines of 
the handling of running repairs to locomotives in roundhouses. 
A number of articles have already been received and others who 
contemplate taking part in the contest should not delay in send- 
ing in their contributions. 


Competition 


on 


Thirteen of the 16 papers presented in 
Wanted About Pi draft gear competition favored the 
riction draft gear. Two of the papers 
Draft Gear which presented the best arguments for 
the spring gear have been accepted for publication, but space 
limitations would not permit their use this month. The com- 
bination of the four papers which appear in this issue forms 
a fairly complete presentation of the draft gear subject. The 
other eight papers, however, are almost equally as interest- 
ing and will be divided into two sets, one to be used in the 
August number and the other to be published in the Septem- 
ber issue. It is quite probable that as you read the four 
papers in this issue you may find that you have at hand data, 
or have had certain experiences which will be helpful to our 
readers in making a more forceful presentation of certain 
features of the draft gear problem. If you have such data, 
or if you believe any of the suggestions which are made are 
incorrect, please write immediately to the editor, giving him 
such facts as you may consider will be of value in helping to 
solve this most important problem. If our readers will do 
this it will help to clear up many of the misunderstandings 
which have prevented a more intelligent action on the part of 
many railroad officers in dealing with the draft gear question. 
Such communications as are accepted for publication will be 
paid for at our regular space rates. Please consider this as 
a personal invitation to participate in the discussion on this 
subject. 


More Information 


The 12 papers presented in the draít 


The Draft Me I 
G gear competition, which have been se- 
cas lected for publication, cover the subject 
Problem 


very thoroughly, with the one exception 
that too few examples were given of exact service data show- 
ing the comparative value of the different types of gears. 
On the other hand, most of the men who took part in the 
competition were well fitted, either from long study of the 
question or from very extensive experience in the handling 
of car repairs, to discuss the subject to the very best advan- 
tage. The 12 papers have been divided into three sets, to 
be run in successive issues of the Mechanical Edition, and 
taken as a complete whole will form one of the most impor- 
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tant contributions on the draft gear subject, and that of the 
cost of freight car maintenance, which has ever been placed 
on record. So important is this subject that this will only 
form the basis of a campaign which we propose to develop 
in the attempt to bring out definite facts to demonstrate 
clearly just what types of draft gear give the best results in 
service. 

The four papers presented in this issue each approach 
the subject from an entirely different viewpoint, and 
taken together really form one very complete unit in the 
draft gear discussion. For instance, the prize winner, W. E. 
Newell, who is a mechanical engineer in Pittsburgh, has ap- 
parently studied the subject almost entirely from the stand- 
point of a designer and engineer. In a simple but attractive 
form he has summed up the various tests to which he has 
had access, placing at the head of these certain convincing 
data based on service conditions. Mr. Thomson the author 
of the second paper and the master car builder of a most 
important division on the Lake Shore, has had 24 years of 
practical experience in car department work. He has made 
splendid use of this experience and his observations are 
worthy of the most careful consideration. The third paper. 
by Mr. Hauser, is more or less of a side light on the draít 
gear problem and presents authoritative figures showing the 
rapid increase in the cost of freight car repairs during recent 
years, which is out of all proportion to the increased capacity 
or service of these cars. This cannot continue and something 
must be done immediately to improve conditions in this re- 
spect. There seems to be little question but that a proper 
selection of draft gear will do much to hold these ever in- 
creasing costs down. Mr. Wells’ paper takes an almost 
diametrically opposite position. While he apparently believes 
in the high capacity modern draft gear, he is very strongly 
of the opinion that the greater part of the damage is due to 
a careless handling of the cars in switching. Mr. Wells is 
a very keen observer and his conclusions are based upon an 
extensive experience in firing and running locomotives in 
both yard and road service, and in a very considerable amount 
of experience in caring for and maintaining locomotives on 
the Chicago, Burlington and Quincy; the Wabash. and the 
Wheeling & Lake Erie. llis comments cannot be passed over 
lightly. 

Mechanical department officers do not want to evade any 
responsibility. It is up to them to care for and maintain the 
equipment in first class condition so that it can properly 
perform its functions. Nevertheless there is no question but 
that the equipment is very severely abused by the operating 
department and that on some roads it will be absolutely nec- 
essary to take radical steps to overcome this abuse. In fact, 
it is really surprising that it has been allowed to continue 
as long as it has. No one who is familiar with switching 
yard practice, particularly at night, can forget the sounds 
which undoubtedly remind veterans of a heavy cannonading 
on a battlefield. In this connection it is interesting to con- 
sider the following quotation, which is taken from the first 
prize article in the Railway Age Gazette competition on the 
Operation of Large Classification Yards. A. M. Umshler, 
general yardmaster of the Illinois Central at Centralia, Ill. 
in the prize winning article, said: "He [the yardmaster] 
should impress upon his subordinate employees the necessity 
of doing their work promptly and properly and should not 
allow them to lose sight of the absolute necessity of handling 
all equipment carefully. It is an established fact that con- 
siderable damage to equipment occurs in a yard, not always 
of such consequence that a car must be sent to a repair track 
before it is in condition to go forward, but the draft gear 
may be so weakened in handling that it cannot pull its part 
of the weight and sooner or later the weakened part will 
give way. This is one of the paramount questions of suc- 
cessful yard operation, as a great deal of delay to cars is 
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directly due to the manner in which they are handled and as 
a result considerable time is lost by each car in the course 
of repairs." 

The important arguments against the spring draft gear, 
as developed in the competition, are its lack of capacity and 
the damage done by the recoil. The strongest criticism of 
the friction draft gear is its stiffness, which it is claimed 
does not allow it to come into action sufficiently under ordi- 
nary pulling and buffing shocks. We may theorize on the 
rclative merits of the two gears as much as we please and we 
may criticize the various laboratory tests which have been 
made as unfair and too much at variance with service condi- 
tions, but aíter all what rcally counts, and will really settle 
this entire question, is the actual service results. It is, there- 
fore, not surprising that several of the contributors insist 
that money would be well spent in developing certain accu- 
rate and complete records to show the cost of maintaining 
the different types of draft gear; and more than that, that it 
should go beyond this and take into consideration the damage 
which is done to other parts of the car and even to the lading 
in the car. 

A general manager paused in passing through a terminal 
freight yard one day and with a thoughtful expression sized 
up an exceptionally strong bumping post which had been 
torn and distorted since his last visit. He said: “If there 
was only some way of determining the exact damage which 
was done to the equipment when this post was distorted, 
and if we could present to the crew which did the damage a 
statement of this expense, before they went off duty or the 
next day, it might cause them to use more horse sense in 
handling the cars in the yard.” Damaged cars are probably 
as much an indication of man failure as they are of draft 
gear failure, and at the same time that the mechanical depart- 
ment officers are analyzing the costs to determine which is the 
most satisfactory gear, the operating department ought to do 
its part by seeing that its employces are educated and trained 
to be more thoughtful in the handling of the cars. It would 
prove a paying proposition. 

Much time and thought and a great deal of expense have 
been, expended by the coupler committee of the Master Car 
Builders’ Association in developing a stronger and standard 
coupler. The committee which has this work in charge 1s 
to be congratulated on the splendid work which it has done. 
It is not in any spirit of criticism, therefore, that the sug- 
gestion is made that a more efficient cushion behind the 
coupler may do much to finally influence the association to 
adopt a lighter coupler as standard than many people at this 
time believe to be necessary under present conditions. Mean- 
while every road should do its part in testing the couplers 
which have been recommended and in collecting and com- 
piling data to show the effect of the different draft gears, 
or cushions, used behind the various types of couplers either 
now in use or about to be experimented with. 

Last month we suggested in an editorial note that more 
attention should be given to the maintenance of the draft 
gear. Surely it is not the least important part of the car, and 
yet its inspection and its maintenance is very largely over- 
looked as compared with such parts as whecls, axles, couplers, 
air brakes, etc. If good performance is to be expected of a 
draft gear it must be inspected and thoroughly overhauled 
at regular intervals. One car builder has suggested that this 
overhauling should be done every four or five years and that 
the car should be stenciled with the date on which this took 
place. The proposed interval would probably vary more or 
less, depending on the make of draft gear used. Gears with 
several parts subject to more or less wcar would have to be 
looked aíter more frequently than those with fewer parts and 
with larger wearing surfaces. So far as we know no practice 
of this sort now exists on any road. If it does we should 
like very much to have definite information of it in order 
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that our many friends who are interested in the draft gear 
question may have the advantage of the methods which havé 
been followed and the experience which has thus far been 
gained. 


NEW BOOKS 


Business Administration. 
S in. by 7% in. 
New York. 


By Edward D. Jones. Bound in cloth. 275 pages. 
Published by the Engineering Magazine Company, 


Believing that the administration of manufacturing and operat- 
ing companies under modern conditions is developing into a new 
profession, the author of this book has sought its scientific prin- 
ciples by a study of the older professions with which it is closely 
allied. His argument is, briefly: that success in dealing with 
men and affairs depends upon certain basic propositions and 
laws which can be discovered by studying the work of successful 
administrators; that the rules and methods followed by masters 
of business and finance are usually deliberately hidden and there 
are no records throwing clear full light on their lives and acts; 
that leaders in statecraít, war and science, on the contrary, are 
figures of world interest whose careers and practice are illumin- 
ated fully and searchingly by public and private records, cor- 
respondence, personal reminiscences and even petty gossip. 
From such data the author has analyzed definite primary prin- 
ciples of administration. In history and the biography of mili- 
tary conquerors, diplomats and scientists, he finds the elementary 
rules of success. 


Tests of Bond Between Concrete and Steel. By Duff A. Abrams. 238 
page$, 6 in. by 9 in.; illustrated; bound in paper. Published by the 
University of Illinois. Copies free on application to C. R. Richards, 
acting director of the engineering experiment station, Urbana, Ill. 

In designing structures of reinforced concrete it is important to 
know the amount of stress which may be developed between 
the surface of the reinforcing bars and the surrounding concrete 
before failure is produced by the slipping of the bars. This 
stress is what is commonly termed "bond." The above-men- 
tioned bulletin gives the results obtaincd by pulling out bars em- 
bedded in blocks of concrete and also the results of tests made 
to study the bond stresses developed in large reinforced concrete 
beams. Nearly 2,000 tests are reported and a wide range of 
conditions is represented. This is one of the most exhaustive 
studies of the amount and distribution of the bond stress between 
concrete and steel which have appeared. 


The Tractive Resistance of a 28 Ton Car. By Harold H. Dunn, assistant 
in railway engineering, University of Illinois experiment station. 53 
pages, 6 in. x 9 in.; illustrated; bound in paper. Published by the 
University of Illinois. Copies free on application to C. R. Richards, 
acting director of the engineering experiment station, University of 
Illinois, Urbana, Ill. 

This is Bulletin No. 74 and records the results of tests made 

with a 28-ton electric car of the double end type for the purpose 

of determining the resistance offered to its motion when running 
on straight level track in still air at uniform speed, and to ascer- 
tain the relation existing between that resistance and the speed 
of the car. The tests were made on sections of straight track 
representative of good electric railway construction during gen-. 
erally fair weather when the average temperature was not below 
25 deg. F., and when the wind velocity did not exceed 26 miles 
per hour. The plan of the tests, which involved running the car 
backward and forward over a selected section of track, made it 
possible to eliminate wind resistance. The results are finally ex- 
pressed in the form of a curve whose co-ordinates are car re- 
sistance and speed. This curve shows that at 5 miles per hour 
the car resistance was 5.25 lb. per ton, that at 25 miles per hour 

it was 13.03 lb. per ton, and that at 45 miles per hour it was 26.12 

Ib. per ton. The average results from the individual tests did 

not vary more than 9 per cent from this final curve. 
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COMMUNICATIONS 


ENCOURAGE EMPLOYEES TO STUDY 
Los ANGELES, Cal., February 21, 1914. 
To THE EDITOR: 

Referring to the article in the February number of your maga- 
zine on the “Development of Young Men in Railroad Work,” 
I suggest that the railroads establish libraries at their general 
shops and large terminals, these to be in charge of a librarian. 
All the engineering magazines, as well as other magazines per- 
taining to the different phases of railroad work should be placed 
in them. At the end of the year the principal ones should b: 
bound and indexed, the same as in any other library. Important 
books on railroad work should be included in the list. 

Then all employees should be given free access to the library; 
and all from the sweeper up should be urged to make use of 
this literature. All apprentices shculd be required to read a 
certain amount weekly along the line of their work. This 
would help develop the young men, make better men out of the 
older ones, and in general would raise the standard of all con- 
nected with the railroads. Epwarp L. DupLey. 


BORING ECCENTRIC STRAPS 


RicHMOoND, Va., May 25, 1914. 
To THE EDITOR: 


We recently made a good record boring eight 1714 in. bronze 
eccentric straps on a New Era type, 42 in. Bullard maximill, at 
our Seventeenth street shops, Richmond, Va. The actual time 
consumed in each operation was as follows: 


Chucking Roughing Finish Taking out Time, floor 
time, time, time, of chuck, to floor, 
minutes minutes minutes minutes minutes 
lieux 14 3% 2 1 8 
D od. 1 4 114 1 7W 
E Q 1% 2 1 74 
o D 1 3 1 ] 6 
B uvas 174 31, 1 14 8 
ones .1 34 114 ] 7 
Lagos 1 33 1% 1 8 
uoles 1 4 1 1 7 
Total time AA GE ade eae VU oe e ata 59 minutes 


Average time per strap, 7 minutes, 224 seconds. 


The straps, when placed at the machine for boring, were other- 
wise complete, including facing and drilling the T foot to 
standard. 

The method of doing this work is as follows: The chucking 
is done by first fastening the T foot of the strap with turned 
bolts to the fixed lug. This lug is securely bolted to the table 


Fig. 2 
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of the machine, as shown in Fig. 1. The other jaws are then 
tightened. No time is lost in setting, as the special lug brings 
the strap to the proper position when the bolts are tightened. 
The side is then faced (one cut), as shown in Fig. 2; the rough 
boring is next done, as shown in Fig. 3, and the finish boring 


Fig. 3 


Fig. 4 


is then done with a master tool of exact contour, as shown in 
ke 4, making a perfectly smooth finish. 

By doing the work in this manuer, we have been able to effect 
a saving in time of 75 per cent over the old methods. 


M. FLANAGAN, 
Master Mechanic, Chesapeake & Ohio. 


Use or Woop IN New York STATE.— According to a statement 
from the New York State College of Forestry at Syracuse 
University, New York is the greatest wood consuming state 
in the Union. It uses over 2,000,000,000 board feet every year 
in its wood-using industries and for general construction 
purposes. New York uses about 150 different kinds of 
foreign and domestic woods in the varied industries. 


Hours or Service Acr.— During the fiscal year ending June 30, 
1913, 306 cases, involving an aggregate of 3,499 violations of 
the hours of service act, were transmitted to the several United 
States attorneys for prosecution. During the same period the 
carriers confessed judgment as to 1,750 counts. Of the 455 
counts which went to trial, 186 resulted in favor of and 269 ad- 
verscly to the Government. Of the latter, 214 counts have been 
appealed by the Government, and 63 of the 186 counts originally 
decided in favor of the Government have been appealed by de- 
fendants. Penalties aggregating $100,861.14 were collected, and 
additional penalties to the amount of $32,350. in addition to costs 
previously assessed by the courts, were on July 1, 1913, pending 
payment by the carriers. 


RAILROAD BETWEEN PORTLAND AND QUEBEC.—A public meeting 
was held in Quebec on Monday. 20th inst., to consider the proper 
preliminary steps to be taken in favor of this enterprise. J. W. 
Woolsey was in the chair, K. Fisher, secretary. Mr. A. Smith, 
one of the commissioners appointed by the state of Maine, was 
introduced to the meeting and explained the views and wishes 
of Maine on the subject, all of which tended to increase the 
facilities of intercourse between the United States and Canada. 
He was received with cheering, and resolutions were subse- 
quently passed, asking the concurrence of the Governor of Can- 
ada in the efforts making by Maine, and in those which the citi- 
zens of Quebec stand ready to make.—From American Railroad 
Journal, August 1, 1835. 


PENNSYLVANIA MIKADO TYPE LOCOMOTIVE 


Advanced Design with Many Parts Interchangeable 
with the Latest Development of the Pacific Type 


[Editor's Note.—A brief description of the Pennsylvania 
Mikado and Pacific type locomotives, classes Lis and K4s, was 
published in the Daily Railway Age Gazette for June 15, 1914, 
page 1411. Some of the data given in this article were ap- 
proximations which were all that could be obtained at that time, 
and will be found to differ slightly from the present figures, 
which are correct.] 

During the past few years there has arisen a need for a larger 
freight locomotive for use on the main line of the Pennsylvania 
Railroad between Altoona and Pittsburgh. The employment of 
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motives has been carried out as far as possible, as well as the 
use of many of the parts which are embodied in the class E6s 
Atlantic type locomotive.* 


š BOILFR 


The boilers of the Pacific and Mikado locomotives are inter- 
changeable, and an interesting feature is the flanging oí the 
throat sheet in an integral piece with the lower half of the 
rear barrel sheet. This has permitted of lowering the boiler 
176 in., and at the same time allows sufficient clearance for the 
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Pennsylvania Mikado Type Locomotive 


such an engine is desirable in order to reduce double heading 
to a minimum, and to avoid the necessity of breaking up trains 
which arrive at Altoona and Pittsburgh, and sending them for- 
ward over the Pittsburgh division in sections. At the same 
time it was thought desirable to experiment with a heavy 
Pacific type locomotive for passenger service on this division. 
There has accordingly been designed and built a Mikado type 
locomotive which bears the railway company's classification Lls 
and a Pacific type designated as class K4s. 

It was necessary to keep the locomotives within certain limits, 
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Latest Development of Pacific Type 


because of restrictions in road clearance, and make the revolv- 
ing and reciprocating parts as light as possible consistent with 
the necessary strength; the weight per pair of driving wheels 
is limited to 63,000 Ib., with a 5 per cent margin for scale 
variations, and there is also a limitation for dynamic augment 
due to counterbalance for reciprocating weights, of 30 per cent 
of thc weight on drivers at 70 miles an hour for passenger loco- 
motives and at 294 revolutions per minute for íreight loco- 
motives. Interchangeability of parts between the two loco- 
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rear driving wheels. The boiler is of the Belpaire type, and 
has 237 2% in. tubes, and 40 514 in. superheater flues, all of 
which are 19 ft. long. The firebox is 126 in. long by 80 in. 
wide, and is fitted with a combustion chamber; the grate area 
is 70 sq. ft. The inside diameter of the boiler at the forward 
end is 784 in, with an inside diameter of 87 in. at the dome 
course. The dome is flanged in one piece. The design of 
smoke stack employed is the result of much study, and an in- 
side extension is used extending below the center line of the 
smoke box, as will be seen from the engraving. š 


Locomotive on the Pennsylvania 


FRAMES AND RUNNING GEAR 


The frames are of cast steel, 6 in. wide and reinforced to 8 
in. over the driving boxes. Heat treated steel has been used 
wherever possible following the same lines in this respect as in 
the Eos Atlantic type locomotive previously referred to, among 
the parts in which this material has been employed being the 
driving axles, crank pins and piston rods, as well as the main 


*For description of the Pennsylvania class E6s Atlantic type locomotive 
see Railway Age Gazette, Mechanical Edition, February,.1914, page 63. 
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and side rods.f In order to reduce the weight as much as possi- 
ble, and at the same time facilitate the heat trcatment, the 
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The depth of 5% in. for the milled section of the rod is main- 
tained throughout, and the flanges are 33% in. wide, while the 


The Bollers of the Pacific and Mikado are Interchangeable 


axles, crank pins, wrist pins and piston rods are bored through 
at the center. 

The piston rods are of the extended type, and are 475 in. in 
diameter, with a 214 in. hole through the center except at the 


web is 7/16 in. thick. The side rods of the Mikado are of I 
section 5 in. deep, with a 214 in. by % in. flange and a 3$ in. web. 

The arrangement of the valve gear is similar to that em- 
ployed on the Atlantic type locomotive, and the crosshead of 
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Side Elevation of the Pennsylvania Mikado Type Locomotive 


points where the rods are reinforced for the piston and cross- 
head fits. The driving axles have a 3 in. hole through the 
center, and the journals are 11 in. by 15 in. The main rods 


the Pacific tvpe is also very similar, but a two bar arrangement 
of guides with an alligator crosshead is employed on the Mikado. 
The same design of trailer truck is employed on all three 
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Boller of the Pennsylvania Pacific and Mikado Type Locomotives 


are of I section, 8/4 in. deep at the rear end, and 734 in. at 
the forward end, the flanges tapering from 134 in. to 1!4 in. 


tThe methods employed in connection with the crank | pins and piston 
rods were described in the article on the Pennsylvania At 
motive in the February, 1914, issue, page 63 


antic type loco- 


locomotives, the trailing spring gear being equalized with that 
of the two rear pairs of drivers on the Mikado and Pacific 
types. The trailing truck frame is a substantial steel casting all 
in one piece, and constitutes the trailing equalizer as well. 


Digitized by Google 


Jury, 1914 


One of the illustrations shows the arrangement of the driver 
brake cylinders. It was found necessary to use two 16 in. cyl- 
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End Elevations and Cross Sections of the Mikado Type 


Inders, and because of space limitations the arrangement shown 
was employed. 
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Outer Shell of the Firebox and Dome Course of the Boller 


OTHER DETAILS 
The locomotives are equipped with Schmidt superheaters and 
Security brick arches. Screw reverse gear is used, and because 
of its not being necessary to provide space to move the reverse 


The Assembied Firebox for the Pennsyivania Locomotives 


lever the cab has been considerably shortened. It is also be- 
lieved that the shorter cab will give the engine crews a better 
opportunity to observe signals. The tender truck 1s of the same 
design as that used on the E6s Atlantic type locomotive. The 
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tank is of the water bottom type with 36 in. wheels and 574 in. 
by 10 in. journals. The water capacity is 7,000 gal, and the 
coal capacity 1274 tons. 

These locomotives, as well as the latest design of Atlantic 
type, were designed in the office of the mechanical engineer of 
the Pennsylvania Railroad at Altoona, and built in the Juniata 
shops. The E6s class Atlantic type locomotives are now haul- 
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Cross Sections Through the Boiler 


ing very heavy trains on most exacting schedules, and the service 
results are amply justifying the design. It is expected that equally 
satisfactory results will be obtained from the new Mikado and 
Pacific types. 

Tabular comparisons are given below between the Mikado 
type and the Pennsylvania Consolidation type of the H9s class, 


The Lower Half of the Dome Course is Flanged in One Piece with 
the Throat Sheet 


as well as between the new Pacific type and the E6s Atlantic 
type: 


CONSOLIDATION AND MIKADO TyPEs 
General Data 


Railroad classification ................ H9s Lis 
YDE: ón a Seer Consolidation Mikado 
GAO” utbs pde aa d pae apice qae 4 ft. 9 in 4 ft. 9 in. 
SERVICE encarnan verc tec A Freight Freight 
Euel. ` Gaeren e Bit. coal Bit. coal 
Tractive effort .................. ee 46,290 1b 57,850 1b. 
Weight in working order............. 250,000 Ib 315,000 lb. 

Weight on drivers, 220,000 Ib 


238,000 Ib. 


General Data (Continued) 


Weight of engine and tender in work- 


ing order .................... e VS 
Wheel base, driving .............. DEn 
Wheel base, total .................... 
Wheel base, engine and tender........ 
Ratios 
Weight on drivers — tractive effort.. 
Total weight — tractive effort........ 


24 Holes, IR OL. 


408,000 lb. 


473,000 Ib. 
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17 ft. 014 in. 17 ft. 055 in. 

25 ft. 914 in. 36 ft. 4% in. 

62 ft. 5% in. 72 ft. 3 in. 
4.75 4.12 
5.40 5.44 


Arrangement of the Back 


Tractive effort X diam. drivers — total 
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Cylinder Head 


equivalent* heating Tei cu ez 683 622 
Total equivalent* heating surface — 
grae AE see ae we aie m 76.21 82.38 
Firebox heating surface — total equiva- 
lent* heating suríace, per cent....... 4.45 5.05 
Weight on drivers — total equivalent* 
OTT n Wi IA TE 52.3 
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Total weight — total equivalent* heat- Eos pis 
ing surface 2. v aaa 59.4 54.63 
Volume both cylinders, cubic feet...... 15.91 19.88 
Total equivalent* heating surface + 
vol. both cylinders eS 264.1 290.0 
Grate area = vol. both cylinders...... 3.46 3.52 
Cylinders 
Kind a "E Simple Simple 
Diameter and stroke.................. 25 in. x P28 in. 27 in. x 30 in. 
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Front End Arrangement 


Valves 
Kind són gie liegen EA T Piston Piston 
BUT TG TT y bie A ul ha k Qs Reef d 12 in. 12 in. 
Greatest travel ....................... 6 in. 6 in. 
Dotude. A RR ger E 7$ in. % in. 
Wheels 
Driving, diameter over tires........... 62 in. 62 in. 
Driving, thickness of tires............. 3% in. 3% m. 
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Arrangement of the Cylinders for the Mikado 


Dicitizad by Google 
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Wheels (Continued) vase eee ee Eee e TIE Lu 9 in. m 9 in. 

Driving journals, main, diameter and adiu crea aes eae ya ews aes assenger assenger 

length 6 peo C EE es GIA Kee 10% in. x 13in. 11 in. x 15 in. Fuel ........................ E EE Bit. coal Bit. coal 
Engine truck wheels, diameter........ i 33 in. in. . 
Engine truck, journals............. ... SW in.x10in. 6% in, x 12 in. 
Trailing truck wheels, diameter........  ..... d 50 in. 

Boiler 

ETC dust Ee TH Belpaire Belpaire 
Working pressure ................... 205 1b. 205 Ib. 
Firebox, width and length............ . 72in. x 110% in. 80 in. x 126 in. 
Firebox plates, thickness.............. Ae in. & 5/16in. 3$ in. & 5/16 in. 
Firebox, water space....... Quar du as 5 in. 5 in. 
T ubes, number and outside diameter... 265—2 in. 237—2% in. 
Flues, number and outside diameter... 36—53 in. 40—51 in. 
Tubes, length ........... ies qua hac de 15 ft. 19 ft. 
Tubes, thickness .......... "m Se .125 in. .125 in. 
Flues, thickness ....... Monet UNUS I IR RR .148 in. .148 in. 
H eating surface, tubes................ 2,841.2 sq. ft. 3,746.8 sq. ft. 
Heating surface, firebox.............. 187 sq. ft. 288.6 sq. ft. 
H eating surface, total................. 3,028.2 sq. ft. 4,035.4 sq. ft. 
Superheater heating surface.......... . 782.2 sq. ft. 1,153.9 sq. ft. 
'Total equivalent* heating surface...... 4,201.5 sq. ft. 5,766.3 sq. ft. 
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Arrangement of the Driver Brake Cylinders on the Mikado 


Grate area i2 366.35 9 n rx "m 55.13 sq. ft. 70.0 sq. ft. Tractive effort EE sa 29,427 Ib. 41,845 ]b. 
Center of boiler above rail..... NA š 9 ft. 9 in. 9 ft. 9 in. Weight in working order............ š 240,000 1b. 305,000 lb. 
Weight on drivers................... 133,100 Ib. 260,000 Ib. 

Tender Weight of engine and tender in work- 
Tank EE eg Seenen Water bottom Water bottom ING, OIdér 522 9 9) pev eei ha 398,000 Ib. 463,000 Ib. 
Wheels, diameter ............... MEN 36 in. 36 in. Wheel base, driving............. UNUS 7 ft. 5 in. 13 ft. 10 in. 
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j ra 30 - > SÍ 
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Leading Truck of the Pennsylvania Mikado 


Journals, diameter and length......... 51% in. x 10 in. 5'; in. x 10 in. Wheel base, total.....ooooooooooo mos. 29 ft. 712 in. 36 ft. 2 in. 
Eo Capacity cti 7.000 gal. 7,000 gal. Wheel base, engine and tender........ 63 ft. 101, in. 71 ft. 10 in. 
* 12 A 
oal capacity ........................ 121; tons 1214 tons Ratios 
ATLANTIC AND Paciric TYPES Weight on drivers — tractive effort... 4.52 4.78 
General Data | Total weight — tractive effort......... 8.15 7.28 
Railroad classification ................ F6s K4s Tractive effort X diam. drivers — tota; 


Types 222 O o yukuy sa poda ied Atlantic Pacific equivalent® heating surface.......... Zog OC 820.53 


Ratics (Continued, 


Total equivalent* heating surface — 


grate area ........................ S 71.30 82.38 
Firebox heating surface + tctal equiva- 
lent* heating surface, per cent....... 4.93 5.05 
Weight on drivers — total equivalent* 
heating surface .................... 33.80 34.68 
Total weight — total equivalent* heat- 
ing surtace-...................... í 61.00 52.9 
Volume both cylinders, cubic feet...... 13.10 18.55 
Total equivalent“ heating surface — 
vol. both cylinders.................. 300 310.80 
Grate area — vol. both cylinders...... 4.21 3.77 
Cylinders 
Kind x Sud EAR ean e ERR aaa imple Simple 
Diameter and stroke.................. 23% in. x 26 in. 27 in. x P28 in. 
Valves 
E vs ya see tp aco s quiste as Piston Piston 
Diameter. 2h scare a 12 in 12 in. 
Greatest travel ....................... 7 in 7 in. 
Jutside lap eror x RO eaten vine eens ees ] 5/16 in 1 5/16 in. 
W heels 
Driving, diameter over tires........... 80 in 80 in. 
Driving, thickness of tires............. 4 in 4 in. 
Paving journals, main, diameter and i 
length. vede eR IEEE we wanes 9% in. x 13 in 11 in. x 15 in. 
Engine truck wheels, diameter......... 36 in. 36 in. ` 
Engine truck, journals................ 615 in. x 12 in. 6% in. x 12 in. 
Trailing truck wheels, diameter........ 50 in. 50 in. 
Boiler 
Sty lO Mee Belpaire Belpaire 
Working pressure ................... 205 1b. 205 Ib. 
Firebox, width and length............. 72 in. x 110% in. 80 in. x 126 in. 
Firebox plates, thickness.............. 4% in.&5/16in. ¥% in. & 5/16 in. 
Firebox, water space................. 5 in. 5 in. 
Tubes, number and outside diameter.. 242—2 in 237—234 in 
Flues, number and outside diameter.. 36—53 in 40—5774 in 
Tubes. length ....................... 15 ft. 19 ft 
Heating surface, tubes................ 2,660.5 sq. ft 3,746.8 sq. ft 
Heating surface, firebox.............. 195.7 sq. ft 288.6 sq. ft 
Heating surface, total............... 2,856.2 sq. ft. 4,035.4 sq. ft 
Superheater heating surface........... 721 sq. ft. 1,153.9 sq. ft 
Total equivalent heating surface....... 3,937.7 sq. ft. 5,766.3 sq. ft 
Grate: area. saes NEE CRI CR ROI 55.13 sq. ft. 70 sd: ft. 
Center of boiler above rail............ ft. 10 in. 10 ft. 1 in. 
Tender 
Tank ia AA Water bottom Water bottom 
Wheels, diameter .................... in. . 36 in. . 
ournals, diameter and length......... 5% in. x 10 in. 5% in. x 10 in. 
ater capacity ...................... 7,000 gal. 7,000 gal. 
Coal capacity ................... M 12174 tons 1214 tons 


*Total equivalent heating surface = 


total evaporative heating surface 
+ 1.5 times the superheater surface. 


To Boston sv DAYLIGHT.—We understand that the Stonington 
& Providence Railroad is progressing rapidly. The route is a 
very level one, and one fourth of it, and that the most difficult, 
is already graded. It is expected that the road will be ready for 
use next season, when all who travel for pleasure will be en- 
abled to leave New York in the morning in the Stonington 
steamboat, avoiding all the horrors of Point Judith and open 
sea navigation, and arrive at Boston in good time, by the Ston- 
ington and Providence and Boston and Providence Railroads, 


the same DEUS American Railroad Journal, July 
18, 1835. 


IMPROVED TRANSPORTATION FACILITIES.—The new locomotive 
purchased for the use of the Lexington & Ohio Railroad Com- 
pany was brought up to town on Wednesday, and will, we under- 
stand, be put in operation on the road in the course of a week. 
Since the railroad was opened to Frankfort, the passenger cars 
have been uniformly crowded both ways. Nothing is more 
common now than for a gentleman to take a morning ride to 
the seat of Government, spend several hours there in watching 
the movements of the Legislature, and return to Lexington 
again in the afternoon, without fatiguing himself, and with but a 
trifling call upon his purse. Heretofore, at this season of the 
year, the distance between Lexington and Frankfort has been 
considered a full day’s journey on horseback, and the urgency 
of business alone could form a sufficient inducement to prevail 
upon a citizen to undertake it. When the locomotive is put upon 
the road, a single hour will suffice to accomplish the same dis- 
tance, so that time, space and the worst obstacle to winter 
traveling, mud, will all be overcome.—E xtract from the Lexing- 
ton, Ky., Gazette, in the American Railroad Journal, January 
24, 1835. 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


Vor. 88, No. 7 


MAXIMUM PERMISSIBLE ERROR IN 
CRANK PIN LOCATION 


BY O. V. P. BULLEID 


Two errors may be present in the location of crank pins, that 
due to incorrect quartering, 1. e, to the angle between the pins 
on the right and left hand sides of the engine being greater 
or less than 90 deg.; and that due to a difference in radii of 
the crank pin circles on the same side of the engine. 

Error in the Angle Between the Crank Pins.—Referring to the 
diagram, Fig. l, it is seen that the effect of an error in angle 
is doubled during each revolution, and that considered hori- 


Fig. 1 
A = error in angle in one pair of wheels. 
B = error in angle in the other pair of wheels. 


= effect of the angle A on the length of the rod. 

l2 = effect of the angle B on the length of the rod. 
= radius of the crank pin circle. 

rs — radius of the other crank pin circle, the difference in radii being d. 


zontally as it affects the side rod, the error = A, + At But |, 
= r sin A, and |, = r sin B; therefore 2l, + 21, = 2r (sin A 
+ sin B); or if A, = A + B, 2l, + 2l, Ze sin Ai, approxi- 
mately. The clearances in the two bushings must be at least 
equal to this. If the clearance in one bushing be y, 2y = 2r sin 
A,, whence sin 4, = 1S i 
r 

The chart in Fig. 2 shows the maximum permissible total 
error in setting for two pairs of wheels for clearances of 1/64 
in., 1/32 in., 1/16 in., and 3/32 in. As an example, with a crank 
pin of 13% in. throw, and a play of 1/32 in. in the side rod 
bushing the total error in the angle must not be more than 7.7 


¥ 20 


pele 
IR | Neel | 


10 if le 13 14 15 16 17 18 19 
S ancien in Minutes. 


Fig. 2 


minutes. The chart clearly shows the importance of extreme ac- 
curacy, and explains a cause of overheating which is not readily 
detected. 

Error in Radii of Crank Pin Circles—The effect of any dif- 
ference of radii of the crank pin circles on one side of the en- 
gine on the length of the side rod is doubled during each revo- 
lution. 

If d = the difference in radii, the effect on the side rod length 
= 2d. If the clearance in each bushing be y as before, 2d must 
be less than 2y, so that the maximum difference in radii must 
be less than the smallest clearance in-any one bushing. 
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MODERN LOCOMOTIVE COALING STA- 
TION 


The committee on Modern Locomotive Coaling Station, of the 
[International Railway Fuel Association, in a report presented at 
the convention in May, decided that, as practically each railroad 
wil have certain restrictive conditions that might prevent the 
adoption of any recommendations that might be made, it would 
serve the best interests of the association by submitting only 
such suggestions as might embody the best recommended prac- 
tice for securing the highest true economies. 

Location.—We would emphasize our former conclusions, re- 
vised as follows: 

The committee recommends a very careful study of the char- 
acter and source of the supply of fuel, and its possible future 
permanency, before locating any so-called permanent structures. 

Where it can be accomplished without too great an expense, 
modern coaling stations should not be located at the large cen- 
ters of population. 

It might prove economical to locate coaling stations away from 
terminals a distance equal to that which can be covered by one 
locomotive tank supply. 

Grade conditions, density and direction of traffic, loaded and 
empty car haul, junction point, location of supply, are all factors 
for careful consideration. 

Design.—The committee feels that three types should cover 
the usual requirements and has confined its consideration to 
these three types. 

Type One.—Gravity chutes, drop-bottom cars, handled up in- 
cline by locomotives or by oil, electric or steam power hoists. 

Type Two.—Balanced buckets, using oil, steam or electric 
power; drop-bottom cars, coal dumped into pit and elevated by 
one to four balanced buckets, holding one to three tons each. 

Type Three.—Bucket conveyor, using oil, steam or electric 
power; drop-bottom cars, coal dumped into pit and hoisted to 
main bins by small buckets on chain or link belt. 

There are certain general features that should be embodied in 
the design of any of these three types, and the committee would 
make the following recommendations: 

Breaker bars are deemed necessary and should be used until 
such times as the railroads may be able to arrange for the proper 
preparation of the size of the coal at the mines. 

The track openings should always be so generously designed 
and provided as to fit the length and the width of the openings 
of the cars, and to prevent any clogging and to provide free 
and easy dumping. 

The storage bins should be designed to permit of frequent 
cleaning and inspection. They should be divided by at least one 
partition and each subdivision should be furnished with several 
openings. All receptacles for coal should be designed to avoid 
the probability of any clogging in the corners. Warped sur- 
faces ending at the openings will naturally destroy a certain 
amount of storage capacity, but should be given careful con- 
sideration. Whenever practicable, the point of delivery of the 
fuel to the bin should be directly above the opening of the dis- 
charge of the fuel to the tank. 

If coal is easily fractured or powdered and whenever the fall 
is of considerable height, deflectors may be used to advantage, 
but they may be the cause of the fuel clogging. 

The committee again calls attention to the necessity for pro- 
viding warped surfaces or valleys at the angles of all storage 
bins and pockets, and this recommendation affects its suggestions 
in this connection. Naturally no fixed angle can be recommended 
to cover all classes of fuel, but it is believed that a slope of from 
35 to 45 deg. will best serve in designing bins, pockets, hoppers, 
chutes and aprons. 

All gates, doors, etc., should be designed to be freely opened 
and to the full size of the opening, to provide for the easy releas- 
ing and movement of the fuel. 
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The capacity of any coaling station is naturally dependent on 
the proper preparation of the fuel, the regularity of its supply 
and the frequent switching service of the road cars. Where 
these are normal and dependable, the committee recommends 
the following, with the understanding that it is not economical 
or desirable to hoist during the night hours: 


Tyre ONE 
For 24 hours’ service for 10 Ioccomotives... cc. ccc cece eee ns 100 tons 
For 24 hours’ service for 25 locomotives. Va be Gd ale dee pad eie Pare PON 
For 24 hours’ service for 50 locomotives ES A a ete rere ee 300 tons 
For 24 hours’ service for 100 locomotives...... 0. ccc eee een 600 tons 
TYPE Two 
For 24 hours' service for 10 locomotives........................ 100 tons 
For 24 hours' service for 25 locomotives........................ 100 tons 
For 24 hours' service for 50 locomotiv€s..c ce eee eee reece eee nnn 200 tons 
For 24 hours’ service for 100 locomotives. ..... 2... ce eee eee eee 400 tons 


Type THREE 


For 24 hours’ service for 10 locomotesg,,,,, ooo nne 100 tons 
For 24 hours’ service for 25 locomotives... ....cc cece cence eee 100 tons 
For 24 hours’ service for 50 locomotives, .....ccecc cece eee AUU tons 
For 24 hours’ service for 100 locomotives... 2... cece eere 400 tons 


The foregoing capacities are recommended, having in mind 
the necessity for filling the bins several times during the day, 
and stations should be designed to provide for hoisting capaci- 
ties (minimum) as follows: 


Por 50-ton bin CaDSCHV, aca e ee e RA weed ROO E S P e 9 20 tons per hour 
For 100-ton Din capacIty............................... 40 tons per hour 
For 200-ton bit Capacityoses inse se ve P ac C x oe che qu OR 60 tons per hour 
For 400-ton :DIn-ceapaellyu so eda eus Rack ow eq e e ERU 100 tons per hour 


In regard to the construction the committce recommends re- 
inforced concrete and steel construction as being first choice, 
but in any event steel should be used for all supports under bins 
and hoppers, and for the general structure. Whenever any of 
the storage parts come in contact with the fuel, they should be 
protected by reinforced concrete slabs. 

The committee recommends that more care be used in the 
selecting of the men for operating the modern locomotive coal- 
ing station, and it believes that it would be economy to select 
men with sufficient mechanical experience to intelligently inspect 
and operate the plant, and to make running repairs thereto. A 
more careful inspection and operation would reduce maintenance 
costs and many running repairs would be made that now are 
expensive items, due to careless or ignorant operation. 

Costs.—W e have endeavored to secure actual figures to show 
costs for operating the different types of stations for the fiscal 
year ending June 30, 1913, but so few replies have been returned 
in answer to our inquiries, that an analysis of the subject is 
hardly possible. They indicate that there are as many methods 
used to secure figures as there are systems submitting them. 

The report is signed by Hiram J. Slifer, chairman, E. A. 
Averill, E. E. Barrett, W. E. Dunham, G. W. Freeland, W. T. 
Krausch and R. A. Ogle. 


DISCUSSION 


If scales are to be used they should be thoroughly inspected 
often by competent scale inspectors, and if handled properly 
and carefully there is no question but that the shortages could 
be more accurately determined, but whether the information 
thus gained would warrant the expense of the scale was a 
matter which many were not quite sure of. 

The angularity of the chute received considerable con- 
sideration, several members favoring a slope of over 50 deg. 
for run of mine coal as then there would be a more equal 
distribution of the lump and slack and it would be easier to 
clean out the chute. Mr. Crawford stated that no matter 
what slope the chutes have, they should all be cleaned fre- 
quently, the time between cleanings depending upon the grade 
of coal handled. On the Burlington some of the chutes are 
cleaned as often as every two weeks, twin bins being pro- 
vided so that while one is being cleaned the other may be 
used for loading the locomotives. There should be no pro- 
jections that will in any way interfere with drawing the coal 
direct from the bin, or allow the fine stuff to collect. De- 
flectors should be used where necessary to get a good, even 
distribution. 


Vor. 88, No. 7 


MECHANICAL EDITION 


RAILWAY AGE GAZETTE, 


350 


e... ......s 


6000800000 


II 
OS'EZZ 
0191 
00"2£ 
00464 


96°14 
94€ 
cs 
cl y 
08°92 
(A. 
000'Z 
91 


"Y 
5.69 
vicoll 

OS 


09£ 
CR: 
881 
01f'£ 


748—02 
AS—0£ 


Yz—01Z 


cL 
`L `AA ‘a 
081 
"SIEM 
ce 


UL EC 
z 


£9 
$—99 
9—St 
9—91 


000'0Z1 
000's€£ 
000'Sc 
000'861 
000'8Sc 
000'7* 


£161 


‘OT JUOJA 


"Ad? 
282 


9t£d-116T[ $c Sd-£t16I ec esas se... 
Suy uy “sup uy a es 


(ER: 
00'£0c 
OO Oé 
08°69 
00°008 


KD 
se'e 
08'S 
SCE 
0UZZ 
tcv 
000'6 
SI 


Oz 
*8 

$607I 
04 


£60'I 
890'p 
ste 

CES 


9—02 
Y 6—9€ 
£—c9c 
28 
1y3 18.138 
SZI 


"SIEM 
0€ 
£2 
c 


£9 

M 1—89 
Z—SE 
991 


OST'IZI 
00S'0b 
0S0'Sz 
00£'81Z 
058'£8Z 
00Z'I1S 


TT6T 


ut^pieqd 


Teor 
Al 
2-82 


DIN: 95'£ 
00'Scc Oe Io 
OC'RI 0461 
00'69 DEI 
00°00Z 00'088 
oroz 09:95 
9b"p IVA 
8£'9 HM: 
£9'p ZA 
01'ZZ 0082 
c£ Zt 
00S'8 005'6 
e 91 
“WY "YU 
8£ *8 

801 ozi 
S'8S 04 
088 8£8 
EN (HN: 
292 092 
6r8'£ 01Z'€ 
0—02 0—12 
UVíg—9€£ “AS—ee 
Víc—oOrc Yiz—812 
%84 84 
L'A "LAM 
041 061 
"SIEM *SIC M 
z£ z£ 
SS 9c 

z z 

LS t9 
%o—99 %z—īz 
L—ft£ 0—SE£ 
0—91 6—91 
006'04T  OOS‘SZI 
002'0* 001'£b 
00s'rZ Oppel 
006'812  000'ccc 
O0l'r8Z ` O0S't8C 
002‘0S LLe'bs 
£161 mee 

UIMPIE — utMpjeq 
CITE LIfe 

uSs*Lv ord 
2-8-2 C8c 


tZld-zi6t A Ad 77777779 
“(J 397, 'iBuq'uniw °... 


psz 
00 £8I 
OF Ic 
0874 
00'$98 


0714 
OS"? 
6c9 
18"p 
00°SZ 
46'€ 
005'8 
SI 


NE 
nel 


91/1 ZO 


Ss pS 
718 
$'916'£ 
S soez 
149€ 
7—02 


8f S—+€ 
Gë 


08 


`L `AN a 


041 


SIS AA 
of 
8c 
c 


£9 

0—89 

6—r£t 

deg Al 
00c'791 
000'tt 
DOS Ze 
D0S“£ 12 
000'S8z 
006'£S 


2161 
"Juy 


POS 
“IVT 
c 8c 


ert 
00'60Z 
0L'2Z 
08:09 
00:024 


0£'09 
6Vt 
Ga? 
step 
0S "9 
Sot 
000'8 
fl 
NA 
96 
¿lI 
2°82 
090'I 
UA. 
6t? 
LE 


0—Ic 


ZAS—0€ 
c——9ct€ 


28 


341ed[oqu 


041 


"STEM 
ct 
8c 
c 


£9 
c— 89 
0—sf 
6—91 


000'8ftI 
000'0t 
000' ZZ 
000'0cc 
000'48C 
DOE" Ze 


II6I 


utMp[eg 


000€ 
'N D 
€ 8c 


....to .. oso 


/42—861 Deg 


‘LM a 


YU 11—89 


“LEN WANN) 


"2525920299 6194-2161 ee see o eo. 
"Au ON eccesso tooo 


8972 
00 CU 
AT? 
08"04 
00°0S8 


00°92 
Lev 
co's 
rSv 
00°92 
Sort 
OO ‘g 
SI 


"ug 
eZ 
S PII 
AS 
£56 
6£t'p 
tt 
S60'* 


0—12 
$t S—8£ 
Gem d 
64 


WErens CLOMC 


ssi 


ioxeg 
of 
8c 
c 


£9 
t—49 
TI—te 
9—91 


009'S91 
00S'st 
000'82 
o0s'eec 
000°Z0¢ 
00Z'8S 


`1əuwy 
014 


Ordo “ala 


CR 


65std-ZI61 8ZId-ZI61 £9Sd-z(61 Coot tt 
"iBuqpuy 33049 uy Bug uy ce... uo. oeo *iBñusr'uiy e eeeees eg 


v6'c 
00 Ze 
OF Lë 
0c v9 
00°6¢Z 


Ll 
SIE 
8t'9 
9S'p 
06'SZ 
SIE 
000'8 

vl 


"M 
Dr 
801 
1 £9 
$90'I 
1 658'p 
£°19Z 
8'c6S'b 
0— 12 
4 S—£p 
Z—+p0€ 
88 


wäre 


081 


"SIEM 
of 
8c 
c 
£9 
Leg A 
s—se 
deg Al 
00Z'6S1 
000'8t 
00s'Zc 
00Ss'9£2 
000'c I£ 
000'4S 
c l6I 
`1əury 
Tiel 


28°C 


cV£ 
00°681 
OP ic 
08°22 
00 ODER 


08'09 
0l"p 
£9 
ONE 
0174 
00'F 
000'6 
SI 


WE 
ts 
PU 

199 
St8 
Sr LEO 

z Ure 
0t Z'£ 


[£21u05 
021 


‘SIEM 
8c 
6c 
€ 


96 
TI— 9 
0I—p£ 

9—91 


00/'691 
000'St 
000' 4c 
000'£tZ 
000'SI£ 
008'09 


clél 
'uj23uiy 


008 


MITA “ORD 


€-8-¿ 


voz 62"£ 80°¢ £0°S 00'€ 
00'661 00'891 00 CRT 0S'cvc 00'6£c 
At: Ob "TZ 8L£ ze 93°61 98'6l 


08'*Z 0c'68 00°22 $Z°99 00°89 


00'£p8 00'100'T 00028 08'"9  00'9t£ 
02°29 00'IS 0£'6S 128 0S°6Z 
cV 09'b CIE tLC tit 
019 "$06 cc's 89°S 0c'S 
FOE GEN? S6`£ REP crt 
0594 00'6Z 00't4Z 0c'cZ 00:94 
9c'b GIE IUH 00'F LEF 
000'6 000'01 000'6 000'8 OO" / 
91 91 91 0Ss'cI cI 
vea “YY UD CUBAN HI ong 
+8 Hts rs TiPil MCL 
$01 81071 OCI 8,971 WA 
£9 t'0Z OZ 001 965 
8t8 9p8 0S0'I TOTI $90‘I 
$97‘b 16S‘¢ SSI‘ 128'p OF Z't 
092 Sze 61c tL 9tc 


*00'* 99c'£ 9€£6'£ 
0—IZ 0—381 0—IZ 0— IZ 0— iz 
ASE “AS—Or  Visg—9t MS €t Brëck 
%4 z—sgez ViZ2—ZIZ iZ TER Vc—t9c  c— SOT 


98 36£8 t8 FS 98 
WAwISG pesos [£31u0j “EAN H YBN 

081 081 OZT SÄI 061 
JILA "SIE AA JOA "SIBA c SIEM 

of d? ct of " op 

8c 8c 8c LE Le 

c 4 € C c 

£9 £9 £9 9S £9 
YA2— 19  fíic—89 Y0I—99 Filt—-L9 7101—89 


St £—5St 0—Sst ¿— St Lat 
o—Z1 9—91 991 9—-91 9-91 


OST I9L 006'£61  00t'791  OOCc'£ST  00N'SSI 
OSI'OS 000 6t NS 0007 00<'6p 
00S'sZ 00S'0€ 009'6c Q0S'4£ Q0S'ZC 
O0z'ttZ  O0S'OrZ  OSI'Z£C Du — OOU'StC 
Oss'SI£  000'0Z€£ O09'0TE  00S'IZE — O00'7CE 
001'ZS 00c'4S O9r' zs OOL'8S 0s0°9S 
Z161 E 7161 7161 € 161 
*1NUY EIN uriwmpiegp[ UIMprea "JOIN 
¿SU £tZl 100€ 90€ 8001 
‘dS TWD `d N 3uq 'A "I 'S "I 
2-8-2 C82 c8 z-g-z 7-8-2 


AJAL OGV3IN 


LHDIGM TV.LOL JO Y 


AWO NI ATONVYNV 


*AAVULIPIICE, 2A!10100207 |, 


284-2161 ec ..o.on. se2zd-£161 EA $.a9 Ne AR a 9/6 9 "a. 9 2 9. 9 » 9 4 5. €. uondiaosap 
"3u4uy du y uy JO sSurwvip ‘ydessoj0yd oi 233431333 


Gt'9 eese JUDOA Japuik3 — Base IWIN 
00 6c£ ******3uin[oA Japu — ‘jins ‘yeay [eo], 
GA "yy "DA *sdapuŠik5 ə|duns 3u3[eAinbo (2uin[oA 
0109 ett Une “JUDY [8093 — 30319-7210 J, 
00'0t9 anus esy + sa92Anp "uep X Hoya JALIL 
bcS8t Itt] pa3dU 93813 + *jins esy [BIOL 
9/2 testo +++ spose DIN - PANS *Je94 xoqoin] 
It'S "yo 19d Syans ey [£30]. — “Jans eag xoq9i1.] 
sassa Jans PLOY Aaqvoysodns + “ans "gau "dead 
EH 3:432 43d BM [VIO] — SIIALIP uo WBM 
prop rr rr yoyo 2A1]9U4]. + SJIALIP uo IUIN AA 
000'8 teet UB ‘Apordeo Jayem “Əpuəl, 
es cl eet t1 ttt t esuo} 'Ajedve [vod ‘PuL 
“pey Lennon ren [O JO -pury 
801 CARS RES SRA Sepa do dos pe pr ‘yapim *x0Q9314] 
trl E SE FOE | Bu 'Xoqo4t,] 
SOI eene A “bs ‘vase DJUIO) 
a ttt) cbs Gajwaysadns ‘ezans Sura] 
gos's "ect | 5| oo. 9 9 9 "y ‘bs *|£1903 ‘goujans Suneoji 
R62 teet t1 cbs *x0Q91Y “398]1MS 3urjegog] 
fa ect cbs ‘sony pue soqnj ‘vezins Buneoyy 
S21 hese ees Ñ UU ‘sany pue soqny jo ua) 
ete € 01855555050 sup JAIL pue Jaqunu “sən|4 
Tic—tO0€ rr ut 48]9uierip pue soqunu *saqu J, 
tS ett ttt gp t*juerp FILS Ipo 
UI}}00 AA .. ovo 9 € * 9 * 9 9 * e ? 96 9 9 0 * 0 * ad Ay “1910 
Scc AA AAA REO *31nsso1d uieals 


"SIE AA DECKEN) ‘ireas NN 


TE ved * a EN Eh hg DEGERE 'siopui[4?) 
tZ Riera ipn n do s x Nah es U WEITEN 's1apui[Á?) 
c enhn nnn nn ntn Jəqunu t'siəput[KƏ 
zÁ I9 enhn ntt urp'siaAup jo PWIA 
Pip—89 "ut Nu apua, pue əutBuə ‘oseq PM 
0—9£ AREMT NY ‘auiBua 1130) 'aseq 1290 MA 
9-9] nup y J CBA Lp ‘aseq PAM 
000'091 e e e e o»... 9 9 e 9 ..2..»1.o e *poprol *19pu3] jo 10312 AA 
006'95 Mus eoi are eua ERA || “1911843 uo PUBLI AA 
001 sz enne o IM] uo FUSIL AA 
000'6tc ente ttrtqp'siasAnp uo 319 AA 
000'1££ eur EE tette v EH *(7301 ‘WTO A4 
61£'Zs swa SS AEN sol se qué aom eer qiogə DALZIEL L 
TT eel memes) mesec] Ing ua AK 
o M cmt dapunq 
0041 eene eterni sse) 10 IQUMU Proy 
WA ttti peog Jo aurey 


c8c e 4 w Vy ire cm mom c e 9e e RS BEE ect e 9 9 9 «s cv ad íI 


SIALLONOJOT LN4O4W JO SAIdWVX3 TVOIdA L 


351 


— 


MECHANICAL EDITION 


RAILWAY AGE GAZETTE, 


"KieuonaH] PANOWOI0T t ‘JayBaysadns aa1Bap MO] sqodef-yongY Y ‘popnpour st adeyins Zuuca səm Daat ML, 


Jury, 1914 


£4Id-Z161 69d-0161 "70 tt! [pOd-gI6I SISd-Z161 T£cd-2161 CT o t6rd-Z2161 77777777 0zbd-Z161 Z8Sd-ZI6I 88Id-ZI6T 777777 c8id-1161 OSId-ZI61 Z8Zd-ZI6I TZid-DI61 nr" u0ldlaosap 
“319074 :13u5] wy ERES AU uy: usu uy ABU Uy ct ocowqpoo]f ct Bug uy u3uguy-'»w«poo]f'''t7tt]0] BuT uy 334 uy "Au wWy ci3upu 20 SBuimesp “ydriBojoyd | 03—22u012]2 
Zee 94'E Ott v8'S 09'£ Se? da: 29'€ 1£'£ cee L8 ttz See 80'£ eee 89°C 88°C cle ttttttttttt9un[oA JapuryAd — Eye ple. 
00°291 00`z9Z Oo Foi 00'181 08'061 00°61 00°261 0£'S02 OO ZC 00'1£Z 07961 00'00Z 00`SIZ 00'£02 OS'S8I 00°S9I 09'S61 00817 Tere QUINOA Jəput íd — "Hns "jean [Lk 
*0'ZI c9'*I CH pO ZI 0S'81 OC? $197 66'61 08°12 O8 Ic Of 67 Oc'cE 00°92 TA lz $6'62 802€ brote Olof "Uu nä siabuitza adults Juopeainbawounyc 
02°08 0129 06'£8 06°28 HAT 00°89 0£'£ Z 0£'48 01:64 0c'08 04S4 08'69 0£'18 OF'€8 09 'p8 0984 00°08 06't6 certeras quay [803 — yfi per 
00'S10'I 00'069 00'STO'TI 00°0S6 00:089 000£8 on cts 00'220'1 OO POS 00°S08 00°£06 00°SZ6 00196 00°006 00'190'1  00'406 00°+S6 007046 gans VAY — sa3AUp "ED X Maud 29Au2e- 
Qc'0S 02°69 0£'8p Olle 69'2$ 0S tZ EK $6'°9S 00°02 09°69 0489 01°28 86°SS 08'S9 OSs Oe ta 02°89 ONE) ee spose IWIB + pans “JU [mc 
SE see LUE LH: se'e 0£`£ FOE LUE 8t'f tLt 00'£ dl £S`£ L8'€ ecce CN. olt GER? "rr spade 91018 + "ns "Ca xoqai 
CEO 88'p £99 Of'8 ENT Zrt 0c ZE 044 08`9 L€v Z0'S 2£'9 68'S 08'S 08'9 £09 HN 42 rad *3 1118 rəu (110) — "Line quəuq xoqaa 
55 5° ss dw: 96'p LL 2 08b IC 89't PEE ors Hai o't 00°S £t’ Zeg L8'* SUS c8 "Jans usa Jiweysodns — "Lines ‘pepy "dea 
00°06 05'88 ` 00°88 05'68 09°88 00't8 06°62 05°26 Sc'v8 00'£8 00°16 0S £6 00'001 00°28 00`00I 007 DE gg 05°68 3422 gad Q i mio) — SIDALIP uó21u3Əi 
60'p S6'v 9r Sr'b "ER Cer cct t£v cL + SCH ZV* Oc * t€ Set 89'p 6£'p 9Ut s6'p t11711)1109]2. IAEI} — SIDALIP UEI, 
000'8 000'Z 000'6 000'6 000'6 000'6 000'0I 000'6 000'6 000'6 000'8 000'8 000'6 000'0I 00S‘6 000'6 000‘CI 0007 1 tette t e sees IEN *Ayorde) 131? 4 19pu: 
pl SI Hr +I SI '300£'£ SI ci SI ti tI £l yI 91 91 SI SI '2000't ttt 5555900] "ite [eoo apus 
ug r HE “HE "ug "ug LO “HE "HE "ug "MH HH ug “HE ug Ig "NH "HE "O o... cr sc] || |] .............. [nj Jo put 
Dec cL 86 /8 2G! “Ars 84 96 *496 496 26 96 $196 vil 7,96 vil 7496 601 Gë "ut "pes. 'xoqəi 
801 V 01I 801 971 Pil 801 GC 91/1801 31801 601 971 “ALI 9Z1 91 91/£ 971 rel LI 956tl ttt tte tetto 20) 
Ss 95 er ss $'c9 S8° 66 94:99 S'8S 88 ec. ES ZS v8 *'8L 001 £ FR 6°66 S:96 z`66 6°18 ttt n n n n n n n n n 1 ay cbs ‘Lore aye, 
PORE rand L' $69 S'cc9 tL 016 046 628 116 8° $86 068 89£'1 901“I 6bC'I 0'cOO0'I L£Sc'l OI£“I decefe 077777773) cb. taojraguados *a»egans ñunvə 
0r8“z 6£8'£ 9°970'€  2'860€ U/S LIEF 191'S LL’ t90'S €°6c0'S  .£9/'S 9rb'9 865's g£s's 6'9cSs's ec Uo 094'9 | 699 ru bs ‘peog 'as»gjans Bunea 
S8I £81 £'861 9 `9çsz L'£cc £61 oze 672 06£ ZS CEE cse 97€ Eer LZE Þ'Ize tov OIF sS`rez "ru "De ‘xoqary 'o»vjans Aunvo 
GK: cS9'£ 986°T UV'cZ0'cC  t'£6c'€ GIN. 198'p 288'£ GR: 6'659'p I8c'* 0z1'9 Src'S 0Z1°S s'ç0z's 10Z'S ose’9 Q'sc9'o tetta cb: rann pue saqny “Soejans Burnes 
“ASI 0—SI 9—SI 9—tI 9—SI 0—IZ  YL£—7Z 9-02 0—Fc 0—*c 0— Iz 0—*t2 0—*2 0—vc 0—*Z  Ol—fZc 0— tz s—91 "ru Wu "sang. pue saqn3 jo yy3u: 
“S—pe coro g—se€ X*s—8€. 9és—er "As—9€  9—0€ U($—9£ “S—9e “S—9e “S—9€ US—Ze s—zr USED  Vío—8t€  "AS—SR  '"AS—8t cc 707077777770 Aaen pue Jaquinu “sən 
'"«z—9172 £—S9p  £—612  Z—SLE  z—t62 ViZ—IST Big Hierz Däpp Yic—trt Yíic—o09c W2—CEE Dë Wc—e9c Vit LLE Whc—c8c EEE TiZ—=LLE 777777777770 t iəƏlatueID pu? 1aquinu ‘saqn 
$18 9z Wes YER 91/6 £8 1408 188 p8 9f£€8 358 t8 06 06 91/11/48 %68 98 5 101 64 "rr ut Əlotuitip jsoppeus “Ipro 
WSeIIS sssedjagr I143181I9 34318138 “LM "LA 3u3Sieng Leo? J£231u00) 343e139 wens  aJiedpag -— [e21u0)) (eruo [£29!1u0)) =. Hato’) TEMO COSE AA] Pee eae as E WOU 
081 soz $41 ssl $81 ozi sZt Scc 002 002 007 orz 002 002 oiz 091 002 Scc ttt tet q Əinssəid wea 
"SIEM "SIEM "SIEM - “SICA "SIEM "SIE AA "SIE AA "SIE AA "SILA "STEM "SIE A "SIE AA "SIS AA "SIE AA ‘SIEM "SIEM "SIEM "SILA E o ‘Irag SATE 
o£ 8z oc of Of ` ze ze ze z£ ce ze ce 8c of ce Ch ce ce ttftt f 1 11181 1 ut MOS “siaput[+ 
sz yc 92 sz 92 82 0€ “ACERIZ SEBZZ CR OFVIC cr?8c IPBIZ OF PI! Ip Y 92 Lz tho 80 BENBD rr ot "Aaen ‘siapus 
c z z z z z z b D p b t y b + * b b seco trot] | o. ......o».o Jaquinu siapus 
LS 29 LG LS LS LS 09 HET 95 96 SS £9 IS LS 9S 95 9S LS tette titt itt secur “SJAAD jo 13j3uiei 
“9-65 9⁄çS—6S %6—99  Uv—t9  £—Z9 t—99 Kr—--L  6—T£ % 6—08  "A£—64  "ic—5$8 1—£8  *9AL—SL *"49—t£8 Hirt *A0—88 91/£ $—16 WI—801 ^ut gu "paa? pue əut3uə seq poy, 
$592  746—Ss72  01—9Z 1—92 0—42  0I—SE£ 8—6€ I—6£  0I—8b  01—38b £—98$ 9—cS £—0* ZER 8—0t $—4$ t— LS S—99 ui Ñ Y Suu quejo] faseq pret, 
9—41  40—41 0—41 0—41 0—4I 6—61 6—02 0—0t 0—0I 0—0I 0—SI 9—91 6—p1I 0—SI 0—$1 9—SI 9—SI 6—61 verses cup y 03) SBUIALIp “9seq pay, 
OOP'CSI ooneer  OOz'ZZL open  OO'ZZI  006'£LI OOLESE 005'091 00Z'£91  0O00'8ST opgeet  000'0S1  008'891 006'£6l —00S'I8I 00'981 — OO0'CIC — OO00't£ZC — "77070707070 707777 papeol ‘sapua} jo 14319 
* ec] 9 or. ..o ee .... eee... e. .... 009'SZ 00£'0S essee» 000'6£ 000'S* - 000'0c se sens e e. ..... 000' ZZ e. ..... 000'*C RETER) e... .oo.. EME PCR Ra SS EE “1911613 uo Wa 
000'¢Z 00£'42 000'0€ OO "ez 00S'0£ OOF‘ IZ 009'92 00S'ZZ 005'£Z 004'2Z 000'02 000'0£ "rer 000'0E "rr 00867 II ERAT ce sap Only ue Mp: 
000'902  O000'lIZ  OO00'PzZ  oos'oez  O00'9tZ  0O006'8tc  0O08'10t  O0S'I££ —00S'Z££€ — O0£'4£€ O00'S6E  000'07+ —O00'ZSP  000'10b  00S'89h — OOS'S£P 0076p oner "iii 9 ‘SIJAUP uo juu 
000'622  OO0£'8tZ  0OO00'PSZ 000°9Sc 005'992  006's67 O0Z'8ZE 000'6SE  0O000'00F  0O000'SO0P  O00'Stt  O00'0St  000'ZSb  000'79P —00S'89P  000't8t — 000'0t$ 000919 | "0000077777077 2 1307 "Au 
8z£'0S 199 Zp 006'ES 0SZ'lS 006°SS IN 00s‘tZ Wild ét 008'2 4 00824 00S't6 000'001 oo eot — 009'28 000'S001  002'66 000'$81IT oul 777707000000 qr soya ALL. 
Siet 6061 £16I £161 £161 Z161 £161 £161 Lie £161 Z161 2161 116T £IGI 1161 ZIGI ZI6I 1161 E CE 
*J3MY “OD "Y Y "suy "43uly SEI UIMpP[ey uiwpreq. ‘Jawy “uv "Jawy — utp[eg —UIMp[eg "Ja "323u V SEU PEUT uui OIM AAA e E 
106 "88H LSS £901 lOrz £691 0009 oiz £94 80€ 1 000+ 6002 8091 800p lorc gert +09 000€ tette titii ttt tssPo JO J9quinu pec 
“IEW d "Hd ‘SiON “HA 319A ASA LV OLLI “1SyU `O 3 9 'N ^N "NW uoil `N `) 'H 3 a: ^N 'O3 'H Y `“ `d URIUISITA 3g HE eessen eer "DO Jo atur 
C82 0-8-2 0-8-2 082 0-8-2 z-OI-Z corz  0-9-9-Z Z-9-9-Z Z-99-Z  Z-8-8-Z 0-8-8-7 0-8-8-0 Z-8-8-Z 0-8-8-0 Z-8-8-Z PERT SEO ee TO ee SUE EH E A a 
eS ee 
NOILVAITIOSNOO ‘dd VLNVS p V L 


IHDIAM TV.LO.L 40 33080 NI GADNVUUAV 
SHALLONODOT LN3UOWN AO SITANVXA 'IVOIdA.L 


SHdAL NOLLVGIIOSNOO ANV Jd V.LNVS ‘LATIVW 


352 


LOCOMOTIVE TOOL EQUIPMENT 


BY C. T. ROMMEL 
The keynote of present day railroad policy is economy, and one 
of the most fertile fields for improvement at present is in loco- 
motive tool equipment and supplies. It 1s a common occurrence 
for the cost of tools to run as high as 54 cents a hundred miles, 
and it is possible, with proper supervision of designs, etc., to 
reduce this cost to as low as 15 cents a hundred miles. On one 
of the trunk lines the cost of locomotive tools and supplies runs 
as high as $300,000 a year if it is not followed closely, but by 
giving this matter the necessary attention it will be possible to 
reduce it to $70,000 a year, or a net saving of $230,000 a year. 
One of the first steps toward reducing this expense to a mini- 
FORM 1. 
A. B. C. RAILROAD COMPANY. 
l.ocoMorivE Toot EQUIPMENT AND Suppry Lisr. 


Service. 
Switch- 
Pass. Freight. ing. 
Engine oiler .............. 1 1 1 
POT. dsyueru epa id eva 1 1 1 
Valve oil can, 114 pints.... 1 1 0 To be used only on loco- 
Engine oil can, 3 pints..... l 1 0 motives on runs where 
Carbon oil can, 4 pints..... 1 1 0 more than one supply 
Signal oil can, 1 pint...... 1 1 0 of oil is necessary. 
Valve stem clamp.......... 1 1 0 
Screw wrench—12 in....... 1 1 1 
Screw wrench—15 in....... 1 1 1 
Hand hammer ............. 1 1 1 
Flat chisel 3r 1 ] 1 
Air pump spanner wrench.. 1 1 1 
Retailers ................. 2 2 0 
Push pole ................ 0 1 1 Only where required. 
Shaker bat A ed RES 1 1 1 
DECO. ura 1 1 1 
An extra second hand 

Scoop shovel .............. 1 1 1 d shovel where required: 
Coal pick 4.305044 «eae tenes 1 1 1 
Water bucket ............. ] 1 1 
Hoe or hook (either but not 

Dat) she ke 6 ae EE 1 1 1 Where required. 
POKET ue sescenti asas a ated aUe 1 ] 
Water cooler or jug (either 

but not both)............ 1 1 1 
[IDE RE Cp. devise ER ] ] 1 
Gage lamp ................ 1 1 i 
Water gage glass lamp.. 1 1 1 
Front classification lamps.. 2 2 2 Where required. 
Rear marker lamps......... 2 2 0 
White lanterns ............ 1 1 1 
Red lanterns .............. 1 1 1 
White flags ............... 2 2 2 Where required. 
Green flags ............... 4 4 4 2 where required. 
Red flags ye eda a 1 1 1 
Terpedoes ................ 6 6 6 
Red fusees ................ 4 4 0 


mum is to carefully revise the tool and supply equipment list so 
that no tools are carried unless absolutely necessary, and the 
amount of supplies carried is reduced to a minimum. After the 
list has been brought up to its highest point of efficiency, the de- 


+ 


€ 


pow 


Section AB. 


Fig. 1—AII Steel Hammer 


signs of the tools used should be examined and made as simple 
and as cheap as possible, considering the requirements. A very 
good way to take up the question of design 1s to make a careful 
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examination of the tools in use and note where they have been 
failing and to change the design to strengthen the particular tool 
at the point of failure. After this has been done the tool equip- 
ment and supplies should be checked and so arranged as to give 
the best results. A very good way is to get together all of 
those concerned and thoroughly discuss the question, obtaining 
the views of master mechanics, road foremen, assistant road fore- 


Flg. 2—Chisei Made of Square Steel 


men and representative engineers and firemen. The operating 
conditions should also be very carefully investigated, as it will 
be found impossible on some divisions to get along with the 
same amount of tools and supplies as on others. 

Form 1 will answer the purpose very well for a locomotive 
tool equipment and supply list. On this, only such tools as are 


FORM 2. 
A. B. C. RAILROAD COMPANY. 


Toot IusPEcTOR's Dairy Report or Toors MissinG 
ON ARRIVAL OF LOCOMOTIVES. 


| DE Station. Date, January ID 1913. 


ohn Doe, Inspector. From 6:00 A. 
To 6:00 P. M. 
Terminal Despatched Time Tools 
Engine No. Engineer. From. Checked. Missing. 
1000 S. Clark Cameron 6:30 A. M. 1 broom 
- » 2 in. w 
875 J. True Kent BEE EE 
FORM 3. 
A. B. C. RAILROAD COMPANY. 
Toot AND SUPPLY CLEARANCE TICKET. 
Engine. No. ........... Despatched from............................. 
with following tools not on CNQiING..... ccc cece cece rece cece cscs ceecssane 
Dita RAE. . dial ese Eoo ADA UR AS un 
Roundhouse Forcman. 
Time, is dus co xc HR RU 


absolutely necessary are carried on the locomotive and, as in the 
case of the oil cans, these are to be carried only on locomotives 
where the mileage is greater than can be taken care of by one 
supply of oil. Push poles are to be carried only when required, 


AAA IA d 
Fig. 3—Coal Pick with a Handle Made of Pipe 


and it is preferable that they be located at points where they are 
to be used; by so doing the number required will be greatly 
reduced. The hoe or hook is to be used only where the fuel 
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is such that they are required. With some kinds of fuel it will 
not be necessary to use either. Front classification lamps and 
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Fig. 4—Firing Tools 


white flags are to be used only when required, and this also 
applies to the number of green flags. 
As each locomotive is placed in service when new, or after 
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Fig. 5—Engineer’s Oll Can 


receiving heavy repairs, the tool equipment and supply list 
should be checked over with form 1 and any items found miss- 
ing should be replaced. On arrival at each terminal, the tool 
inspector should fill out form 2 showing any items missing 
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from the locomotive. In order to simplify investigation as to the 
cause of missing tools and to settle any question of veracity 
which may arise between the engine crew and the tool supply 
man, form 3 should be used. If, in case of missing tools, the 
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Fig. 6—Extra Valve OI! Can 


engine crew cannot hand over form 3 properly filled out, it will 
be very evident that the tools were either lost or broken after 
the engine was in the crew's hands. 

As to the method which should be followed in checking the 
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Fig. 7—Cab Lamp for Pressure Gages 


tools by the inspector before filling out form 2, the best results 
can be obtained by making this out on the arrival of the loco- 
motive at the terminal. After the tools have been checked and 
placed in the boxes provided for them, the, boxes should be 
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sealed, and on the departure of the locomotive if the seal is not 
broken, a second check will not be necessary. If it should be 
found broken it will be evident that the tools were used and 
an investigation as to why it was broken will be confined to the 
terminal only, which will save time in investigating. A car seal 
can be used instead of a lock, as, if anyone desires to open the 
tool box, they will just as quickly break the lock as they would 
the car seal, and the difference in the price warrants the use of 
the seal. When the inspector makes his check of the tools and 
supplies, if he finds any damaged or broken he should have them 
repaired if possible, or if it is impossible to repair them, new 
ones should be drawn and the cause of their being drawn shown 
on the order to the store house. All orders for new Iccomo- 
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designs of locomotive tools suitable for the use for which they 
are intended and unsuitable for the use of shop men or train men. 
When the cost of locomotive tools runs very high, especially in 
regard to the number of hammers, chisels, screw wrenches, 
torches and lanterns used, investigation will show that these dif- 
ferent tools and supplies are being furnished to the locomotives, 
but instead of remaining on the locomotives as was intended, are 
being taken and hoarded by shop men and train men. On this 
account the tools should be so designed that the shop men will 
not like them, and lanterns should be so designed that they will 
not be popular with the train men. Tools which fail too quickly 
should be designed to overcome these failures, as for instance, 
coal picks and oil cans. Investigation shows that on a number 
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Flg. 8—Cab Seat Box with Receptacie for Fusees and Flags 


tive tools should be approved by someone designated for that 
purpose, and these orders should also be gone over by the offi- 
cial in charge of the terminal, who will thus keep in touch with 
the situation and thereby be in a position to follow up closely 
any unusual demand for certain tools, the cause for which may 
be either poor design or improper handling. <A place should be 
set apart for the tool and supply men, and should be fitted up 
with the necessary facilities for making minor repairs so that 
the men could be kept busy on such work when not otherwise 
engaged. Any repairs which could not be done by them would 
be taken care of by other means, and after the tools are repaired 
and returned to the tool and supply men they could be placed in 
bins assigned to them. 

A large reduction in expenditure can be made by making the 


of coal picks lost the head of the pick causes no trouble, but when 
a wooden handle is used, it breaks off and the engine crews, in- 
stead of bringing the head of the pick to the terminal for a new 
handle, very often throw it off on the right of way. With the 
engineers’ cil cans it will be found that the greatest trouble 
is that the end of the spout is turned off and, when this trouble 
occurs the engincers very often throw the cans off the engine. 

The designs of tools illustrated have been worked up to over- 
come these troubles. The all-steel hammer shown in Fig. 1 
takes the place of a hammer with a wooden handle. This ham- 
mer is made in a forging machine from old knuckle pins at a 
cost of nine cents; the hammer which it replaces cost about 26 
cents ready for use. This hammer will not be popular with shop 
men on account of the steel handle. 
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The chisel shown in Fig. 2 is niade of 34 in. square steel. The 
chisel previously furnished was made of hexagon steel the same 
as that furnished the shop men, and a large number of the chisels 
placed on locomotives eventually found their way to the lockers 
of the shop men. The square chisel, if used by the shop men 
will have a tendency to cut their hands, and will therefore elimi- 
nate the taking of chisels from locomotives. 

The coal pick shown in Fig. 3, the head of which is made in a 
forging machine and to which a 34 in. iron pipe handle is welded, 
will overcome the trouble with broken handles. The fire tools 
shown in Fig. 4 have the ends made in a forging machine and 
the handles are welded to them. This process of manufacture 
reduces the original cost and increases the life of the tool. The 
engineer's oil can shown in Fig. 5 was designed after investigation 
showed that the spout formerly used was too long and the length 
of the spout shown was decided upon after examination of a 
number of oilers on which the spouts had failed. The capacity 
of the can is made so that it will hold the largest supply of engine 
oil furnished on the svstem; the necessity for carrying an addi- 
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ig. 9—Car Lamp for the Water Gage 


tional supply can for engine oil is thus avoided. The can is 
very substantially made and has a thumb trigger for operating 
the valve, which is located on the right side of the handle rather 
than in the center, as it develops that by placing it in this posi- 
tion the engineers are better able to operate the valve and the 
loss of oil is consequently reduced to a minimum. 

The extra valve oil supply can shown in Fig. 6, which is to be 
used only when it is necessary to carry a double supply on the 
engine, is made of such capacity that it will hold one supply only, 
the second supply being placed in the lubricator. The spout on 
this can is so designed that it is possible to fill the lubricator 
without any loss of oil, this shape being decided upon after con- 
siderable experimenting. The can is of such shape that it does 
not take up much room, which is an important consideration in 
storing cans when not in use. The cab lamp for pressure gages 
shown in Fig. 7 is made of cast iron and takes the place of the 
sheet iron lamp formerly used. This design, on account of its 
increased strength, has reduced very considerably the number of 
cab lamps furnished for this purpose. Where it is necessary to 
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use a cab lamp for the water gage, the cast iron design shown in 
Fig. 9 is used. This lamp is in one piece, the fount being a part 


of the body. White and red lanterns should be of such a design. 


that the danger of breaking the globes is reduced to a minimum 
and of such a shape that they will not be convenient for train 
men’s use. 

The receptacle for fusees, flags and torpedoes should be so 
designed that there is no possibility of their becoming wet, and 
at the same time they should be within convenient reach. A very 
good receptacle for these supplies is illustrated in the cab seat 
box shown in Fig. 8. This has a compartment under the seat 
for this purpose. The tender tank tool boxes should be conven- 
iently fitted with trays or shelves for the storing of tools. When 
the locomotive is at a terminal or is placed in the shop for re- 
pairs, all tools and supplies should be removed and placed in the 
store or supply room provided for this purpose. Hostlers should 
each be furnished with a shovel, which they can retain for shop 
purposes. 

When a system such as that described has been installed and 
is in good working order, it will do away with the practice of 
running the locomotive tool and supply list on the plan of “first 
in first out,” that is, removing the tools of a locomotive just 
coming in to one just going out, which requires a considerable 
amount of time on the part of the tool supply men, and very often 
results in an unnecessary terminal delay. The time thus saved by 
the supply men can be used to good advantage in making minor 
repairs to such tools as need them. 


ECONOMIES IN ROUNDHOUSE AND TER- 
MINAL FUEL CONSUMPTION 


The following is from a paper by F. W. Foltz, fuel super- 
visor, Missouri Pacific, read at the convention of the Interna- 
tional Railway Fuel Association, May 18-22, 1914: 

Investigation develops that from 15 to 25 per cent of the 
total coal used by locomotives is consumed in roundhouses 
and at terminals while they are not actually performing 
service. Engine crews should be taught to biing their en- 
gines to the cinder pit, at the completion of each trip, with a 
thin fire, the boiler full of water and nearly full steam pres- 
sure, As far as practical the fire should be allowed to burn 
lowest at the back end of the firebox, as the fire cleaner drops 
the back dump grate first. The fireman, before leaving his 
engine, should throw two or three shovelfuls of coal into the 
forward end of the firebox, to act as a protection to the flues. 

Locomotives should receive immediate attention on arrival 
at the terminals. In cleaning the fire any unburned coal 
should be pushed ahead, the back section of the grates shaken, 
then the dump grate dropped and any clinkers pulled back 
and forced through the dump. After this operation, the grates 
should be leveled and the dump grate closed. If the engine 
is to lie over several hours, the fire should be pushed ahead, 
leaving the dump and one or two grates bare, then covered 
over as the condition of the fire warrants, but in all cases 
sufficiently to prevent the pops opening. When the engine 
is ordered, the fire should not be broken up until shortly be- 
fore leaving time, unless it is necessary on account of a poor 
fire. The excessive use of the blower should be guarded 
against at all times and especially when cleaning the fire. 

Too great care cannot be given at terminals to the proper 
cleaning of flue sheets and flues. This applies more especially 
to our superheated engines. Roundhouse foremen should 
give this work particular attention, instruct the men and 
provide proper tools for the work, and I would suggest that 
a cent or two more an hour be paid for this work as an 
incentive for better service. The proper washing and clean- 
ing of boilers at terminals is one of our greatest factors in 
fuel economy. 

Material saving can be made in firing up locomotives at 
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terminals. I have found at many terminals where they were 
bedding down grates, using 90 scoops of coal (where shavings 
were used to start the fire), but after carefully instructing 
the fire-builder and following it up to see that our instruc- 
tions were carried out, we were able to get the same results 
from 40 to 50 scoops of coal. Where shavings are used for start- 
ing fires in engines in roundhouses, ash pans should be left open 
and coal that has fallen through the grates can be picked up 
from the pit in a wheelbarrow and taken to the stationary 
plant for fuel. In preparing the fire for service the blower 
should be used gently so that the fire will burn slowly and 
the rise of steam pressure will not be too rapid. The sudden 
expansion of sheets and tubes may result in harm. 

In order that the amount of time locomotives are kept 
under steam, when not performing service, may be reduced 
to the minimum, a daily report from each terminal will be 
found of great value. It is also desirable to charge each 
terminal with the amount of coal consumed by locomotives 
from the time they are turned over to the hostlers until they 
are again placed in charge of the road crews. 

The coal consumed by stationary boilers is also a feature 
that has received very little attention on most roads. The 
inexperienced, cheap laborer usually employed to heave the 
coal into the firebox of the stationary boiler is one of the 
most expensive small units in a railroad organization. 


DISCUSSION 


Many members laid particular stress on the opportunities 
for wasting fuel at terminals, and have shown by tests that 
from 20 to 35 per cent of all the fuel used on locomotives is 
used at terminals. On investigation some have found that 
the absolute waste in fuel at terminals is as high as 50 per 
cent, and that on examination of the ash pits as high as 35 
to 50 per cent fixed carbon in the ash has been found. Consider- 
able was said concerning economy at stationary plants. It was 
believed that if more intelligent firemen were used in this work 
considerable saving could be made. 

Robert Collett, formerly with the Frisco, showed how a 
good deal of the fuel used at terminals was saved by doubling 
the length of trips of the locomotives. By careful instruc- 
tions to the firemen they can so handle their fires that 1t will 
not be necessary to perform the cleaning usually made every 
hundred miles or so. The Frisco now successfully operates 
one locomotive over a division of 240 miles. Mr. Foltz stated 
that on four heavy runs between Kansas City and St. Louis 
that road had saved $1,000 per month by running their 
engines through. 

The Chesapeake & Ohio are using shavings without oil for 
starting fires, and find that it provides a much slower burning 
fire, which gives the coal a much better chance of igniting. 
It was generally conceded that this practice was good where 
the shavings were such that they could be used in this way. 
For mixed shavings containing a lot of sawdust it is neces- 
sary to use some fuel oil. One member expressed the opinion 
that it was much better to use 1,000 or 1,200 Ib. of coal in fir- 
ing up instead of a smaller amount, for otherwise there will 
be considerable shaking of grates during the time the engine 
is standing and considerable coal will be fired that would 
not ordinarily have to be. Special attention was called to the 
necessity of leaving ash pans open when fires were being 
built, so that the coal falling through the grate will fall into 
the pit and not clinker up the ash pan opening. Mr. Bentley, 
of the Northwestern, believed there were great opportunities 
of conserving the heat of locomotives by covering the stack 
while in the roundhouse. 


SERVIA AND THE ORIENTAL RaiLway.— The Servian government 
has resolved to build a line parallel to the Oriental Railway in 
case it cannot come to an understanding with Austria-Hungary 
with reference to the latter. 
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ELLIPTIC SPRING . TABLES, 


BY ANTHONY SCHMIDT f 
Leading Locomotive Draftsman, Kansas City Southern, Pittsburg, Kan. 


The accompanying table gives the capacity for different thick- 
nesses of plate one inch wide, and is for use in calculating semi- 
elliptic springs. 

To obtain the required number of plates, multiply the figure 
given in the load column by the width of the spring in inches 
and divide the required capacity by the result. The quotient 
gives the number of plates required. 

Where the quotient gives a decimal greater than three, add 
one plate to the whole number. The number of full length 
plates must be 25 per cent of the whole number required; the 
other plates must be regularly shortened. The deflection given 
in the table is the difference between the free and loaded height. 
irrespective of the width or number of plates. The deflection 
given is that under static load plus 30 per cent of the deflection 
for permanent set of the spring. The calculations in the table 
are based on a working fiber stress of 75,000 1b., and a modulus 
of elasticity of 27,000,000. The following formulas are uscd: 


P = Net static load; 
F = Deflection; 
H = Thickness of plate; 
L = Length between centers; then 
50,000 H 2 
= — — — ——, and 


L 2 
F = .000595 —— 
H 


¿ ,. One Plate 1 in. Wide 

o mud n s ss 

=° š Min. Plate :/16in. Plate 3⁄4 in. Plate 7/16 in. Plate Y in. Plate 

hao t uem 

Lon Deflec- Dcetlec- Deflec- Deflec- Detlee- 

HZ Load tion Load tion Load tion Load tion Load tion 
20 156 952 244 ./616 ..... Seana ad "ned > 
21 149 1:050- 232.9. «8396; ates uh "eres ERA E. ken 
22 142 1.152. 222 9215 319.5 (7680 ..... ..... ads 
23 136 1.259 212.5 1.007 305.5 8394 ..... ..... es 
24 130 1.371 203.5 1.097 293 DL a” L a? oer 
25 125 1.487 195.5 1.190 281 9917 .... —— 
26 120 1.608 188 1.287 270.5 1.073 368 .919 .... 
27 115.5 1.734 181 1.388 260.5 1.157 354.5 .991 .... T 
28 111.5 1.866 174.5 1.493 251 1.244 342 1.066 .... - 
29 108 2.002 168.5 1.601 242.5 1.334 330 1.144 .... 
30 104 2.142 163 1.714 2345 1.428 319 1.224 +. 
Jl 40e. Lk94.9 830. 227 1.525 308.5 1.307 .... 
42 ...... ..... 152.5 1.950 219.5 1.625 299 1.393 .... 
33 ..... ..... 148 2.073 213 1.728 290 1.481 .... 
34 ..... ..... 143.5 2.201 207 1.834 281.5 1.572 .... 
JB ..... Gua 139.5 2.332 201 1.944 273 1.666 .... EUM 
36 ..... ..... 135.5 2.468 195.5 2.056 266 1.763 347 1.542 
Jd. oues Ghee: esee S. 190 2.172 258.5 1.862 338 1.629 
38 185 2.291 252 1.964 329 1.718 
39 180.5 2.413 245.5 2.069 320.5 1.810 
40 175.5 2.539 239 2.176 312.5 1.904 
41 171.5 2.667 233.5 2.286 305 2.000 
42 167.5 2.799 228 2.399 297.5 2.099 
43 163.5 2.934 222.5 2.515 290.5 2.200 
44 160 3.071 217.5 2.633 284 2.304 
45 156 3.213 212.5 2.754 278 2.410 
46 153 3.357 208 2.878 271.5 2.518 
47 149.5 3.505 203.5 3.004 266 2.629 
48 146.5 3.656 199.5 3.133 260.5 2.742 
49 sabio sins. 195,5 3.265 255 2.857 
50 vx 191.5 3.400 250 2.975 
51 E 187.5 3.537 245 3.095 
52 e 184 3.677 240.5 3.218 
s U 180.5 3.820 236 3.343 
54 "s 177 3.966 231.5 3.470 
ss 0U SCH ... 227.5 3.600 
56 " suso 228 3.732 
57 ae 219.5 3.866 
58 .... 215.5 4.003 
THE SAFETY APPLIANCE Acr.—During the fiscal year ended 


June 30, 1913, 191 cases, involving an aggregate of 626 viola- 
tions of the safety appliance act, were transmitted to the several 
United States attorneys for prosecution. Cases comprising 91 
counts were tried in court, of which 56 counts were decided in 
favor of the Government. Of the remaining 35 counts originally 
decided in favor of defendants, appeals have been taken by the 
Government as to 31. The carriers confessed judgment during 
the year as to 448 counts. Penalties aggregating $56,800 were 
collected, and additional penalties in the sum of $19,800, in addi- 
tion to costs previously assessed by the courts, were, on July 1, 
1913, pending payment by the carriers, 
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ROLLING STOCK ON CURVES 


BY ALBERT R. TEGGE* 


The swing of a locomotive truck on a curve is determined by 
a simple computation, but in determining the swing of a locomo- 
tive or car coupler, or the clearances required, the usual method 
is to draw, to a convenient scale, the locomotive or car on a 
curve of the required radius. From this drawing the necessary 
information is scaled. 

This is a tedious and unnecessary process, and while it answers 
the purpose in the drawing room, it is obviously impracticable 
for the salesman in the field and too slow for a rapid and ac- 
curate determination. 

It is the purpose of this article to give the formulas required 


«€ of Locomotive or Car 


Fig. 1 


for finding the swing of couplers, trucks and bumpers, also for- 
mulas for outside and inside clearances. 
In the following formulas, 


R = radius of the curve. 

g = amount of gage increase on the curve. 

W = rigid wheel base of the locomotive or the distance between the 
truck centers on cars or tenders. 


The other letters are shown on the diagrams. 
"M (5 3 
d = v R? — 2 ) 
= A (A + W) 


OA e MW 


a= M +A—c 
For the swing of a four-wheel locomotive truck (Fig. 1). 


sr= | ee (Y Ia (el eE (NA) 


For the swing of a locomotive or car coupler (Fig. 1): 


se=q R- (F) (Yace) -RE (et ) 


For the swing of locomotive or car bumpers (Fig. 1): 
| V 12 7 3 A 
so ec (E) (em a (ea) 
Maximum inside clearance required (Fig. 1): 
Cis = R- 4 CA ($) ++ 
s: Big 
=R-d+3 +Š 


*H. K. Porter Company, Pittsburgh, Pa. 
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Maximum outside clearance required (Fig. 1): 
i 2 , 
Co. s. = 4 (a+3) +(¥+ An +e AB ELR 
Co. s. = SB + 5 (approximately). 


The distances from the front or rear bumper to the front or 
rear driver (Aj) are usually not equal. Therefore, in computing 
the maximum outside clearance both ends must be considered. 


Q of Locomotive 


For the swing of a two-wheel locomotive truck (Lig. 2): 


Sr-d-d tes Tog 
d; = R cos (x + y) 
cos (x + y) = cos x cos y — sin x sin y 
2 r: T NOE EN a x c 
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dc? — Rac 
Therefore d Ou = —————— 
R? + c? 
dc?— Rac+ 
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The angle a is an important angle (Fig. 3). 
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Tan a — — 


w 
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Fig. 4 
To a must be added + @ (the angle due to the increase of gage). 
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center line of the tender. The chafng plate, wedge, bumpers 
drawbar, drawbar pocket, cab apron, etc., can then be drawn in 


to determine the proper clearances. 
In the preceding formulas plus and minus values have been 


given to 8 and g wes. These signs are obtained as follows: 


When the front driver of a locomotive is pressed against the 
outside rail and the rear driver against the inside rail we have 


+ g w at and — B for the front end; and — g 


and + > e the rear end. 
With the front driver against the inside of the rail and ihs 


rear driver against the outside of the rail, + g v LA A E 
— B should be used for the rear end, — g W_+ A and + f 


w 
for the front end. 
The diagram (Fig. 5) is based on the formula 


s=. R: — (>) +($ +a) -R 
and has been devised as an approximate and rapid solution of tac 


2 
swing and clearance problems. The use of the diagram can best 
be illustrated by an example. 

Given a rigid wheelbase, W = 10 ft.; radius of curve, R = 
ft.; front driver to front bumper, A = 6 ft.; width over bumper, 
B — 108 in. 

Required to find the swing of the bumper and outside 
clearance: 


—+ 
d Coupler 


SE 


For Swing (5) of Truck, Bumper or Coupler :- Find Ratios Š, and Š. 
On horizontal line ar intersection of vertical £ and opea 
w find 1 w. Then Sr W =S. For outside clearance (C) find, 
swing ($) of Bumper; Then C- $4 g 


Based on formula soles (Ej. (2 + A)*-R. 


Fig. 5 


B 


for a locomotive and tender (or two cars), it is then possible to 
draw the locomotive and tender in their proper relation to each 


other without first laying down the curve. To illustrate: 


Se = 6 in., 
Se = d in., 


a+ B = 85 deg. for the locomotive. 
a -- B — 86 deg. for the tender. 


Draw AB (Fig. 4) and let the point C be the center line of 


the track. 
Lay off CD = 6 in. 
CDE = 85 deg. (to the right of AB). 


(to scale) and at D make the angle 


Lay off CF — 4 in. and at F make the angle CFG — 86 deg. 


(to the left of AB). 


Then DE will he the center lire of the locomotive and FG rne 


W X10 
On the horizontal at the intersection of the vertical 
S 
- = 0.047. 
W 
Then the swing of the bumper, 


Re 
W 


and the diagonal += = 0.6 read = 


S 
SE MU IS UMORE 


0.47 X 12 = 5.65 in. (swing in inches). 
Outside clearance required, 


108 in. 
= 5.65 + 54 — 59.65 in. 


B 
C = S + — = 5.65 in. + 
2 
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STEEL TRUCK WITH CLASP BRAKE almost, if not quite, impossible because of the difficulty of re- 

RIGGING moving and replacing the brake shoes. With the ordinary 

arrangement of equalizers the shoes of the clasp brakes would 

The New York Central is now using on steel passenger train be directly behind them, making the work of removing and re- 
cars a type of six-wheel truck which was designed especially for placing shoes extremely difficult. 

the use of clasp brakes. The truck is of all-steel construction In the New York Central truck the equalizers are placed be- 
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General Arrangement of New York Central Six-Wheel Steel Truck 


and the principal feature is the arrangement of the equalizers. tween the wheels and have fulcrums in the truck frame. It 
The use of the clasp brake arrangement with the system of will be noted that the fulcrums have two point bearings. This 
equalization commonly used on six-wheel passenger trucks is arrangement was used with the idea that when the equalizer 
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Partlal Plan and Sectlons Showing the Clasp Brake Used on the New York Central Truck 


tilted it would rest only on one of the bearings and the lever 


arm tending to pull it back into neutral position would be longer 
than the lever arm at the opposite end, consequently the tendency 
for the equalizer to return to normal position would be increased. 

The frame of the truck is of cast steel and as many of the 
features as possible are interchangeable with trucks of the older 
design which are not fitted with the clasp brake arrangement. 
These include the bolsters, spring planks and bridges. The 


33 Under Specified Test Load 
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makes 


ings fo have two plates full . Second, fp be tapered af 
pablo shown. Len H of third plate to be 3" Jess than firs? and 
second plates. I 


Spring Used on the New York Central Truck 


weight of the truck complete is 22,500 lb. The length over all is 
15 ft. 6 in. and the wheel base 11 ft. 

All the springs are of the elliptic or semi-elliptic type and 
those over the journals are constructed with a removable shackle 
bearing on the end which acts as a seat for the spring hangers. 


DEFECTIVE BOX CARS 


The Buffalo, Rochester & Pittsburgh Employees’ Magazine 
for May, 1914, contains a large number of expressions of 
opinion from conductors and agents as to how the thirty million 
dollars spent annually by railroads on claims for damaged 
freight may be reduced. Those expressions referring to poor 
condition of equipment are as follows: 

“The poor class of box cars in the merchandise trade today 
is the cause of a great many claims. Among the worst is the 
car that, from an ordinary inspection, seems fit for loading, 
but through the roof of which the water literally pours during 
the first shower after a dry period. Cars with broken floors, 
sides, and ends through which the freight is lost, or the rain 
beats; cars with badly fitting doors into which the rain drives, 
especially if cars are in motion during a rain storm; cars with 
floors saturated with oil; especially are these defects hard to 
detect at night; cars with nails projecting, not because they 
have been driven in after the car has been put into service, 
but nails that have partly worked out by reason of the old and 
dilapidated condition of the car." 

“Many of the car doors swing out from the bottom which en- 
ables anyone to pull out small packages of freight." 


BALTIMORE & WASHINGTON CITY RAILROAD.—All who have oc- 
casion to pass between the cities of Washington and Baltimore, 
will rejoice with us to learn that the railroad is completed. Cars 
have passed both ways each day since the 20th inst. Long may 
they continue to do so unobstructed.—From American Railroad 
Journal, July 25, 1835. 


EARLY TRAFFIC IN THE WELLAND CANAL.—By the annual re- 
port of the directors of the Welland Canal, it appears that there 
have passed through the canal the last season 570 schooners, 334 
boats and scows and 66 rafts, the amount of tonnage of which 
was 37,927. The tolls in 1832 amounted to £2,432; in 1833, to 
£3,618; in 1834, to £4,300. The total amount of expenditure on 
the canal, including the year 1834, was £411,079, or nearly $1,800,- 
000.—From the American Railroad Journal, February 14, 1835. 
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DRAFT GEAR PROBLEM-— SUGGESTED REMEDIES 


Interesting Viewpoints Developed, Emphasizing 


Importance to Various 


In selecting several papers from those submitted in the draft 
gear competition, for publication in this issue, it has been aimed 
to present as great a variety of views as possible. The widely 
varying viewpoints which are presented emphasize strongly the 
importance of the problem, and while they agree in general as 
to the best type of draft gear to use, each one of them approaches 
the problem in a very different way from the others. 


FIRST PRIZE—THE DRAFT GEAR PROBLEM 


BY E. W. NEWELL 
Mechanical Engineer, Pitteburgh, Pa. 


Draft gear—the real meaning of which is "an apparatus used 
for drawing a load"—when applied to railway equipment be- 
comes not merely a pulling mechanism, but a shock absorber 
as well, and owing to the limited space allotted for its installa- 
tion and the short movement through which it performs its work, 
the design, principle of operation and installation make it one 
of the most important, if not the greatest problem, confronting 
the engineer and designer of railway equipment. 

The demands of modern railroading require the stopping of a 
heavy, high speed train in about one quarter of one minute, but 
the draft gear is expected to protect from injury the coupler, the 
car and its lading, in one-sixth of one second at the very low 
speed of one mile per hour and in proportionally less time at 
higher speeds. 

It is not our purpose to go into elaborate statistics regarding 
the number of cars continually out of service on account of 
defective draft gears and attachments, or to give figures show- 
ing the high stresses to which the draft gear is subjected, but to 
describe the different methods which have been used to meet 
these conditions and to give results of laboratory and road tests, 
together with car repair records in order to show which prin- 
ciple, in the designing of draft gears, has proved to be the most 
efficient. 

Various means, including the compression of liquids and air, 
have been employed to dissipate the shocks on railway vehicles, 
but the only devices which have been found practical are com- 
pression springs and a combination of springs and metallic fric- 
tional members, known as friction draft gear; the comments 
which follow will be confined to the merits of the spring and 
friction draft gears. 


SPRING DRAFT GEAR 


Since the discovery of metals, springs of different forms 
have been used as a cushioning medium and it was natural that 
they should have been selected for draft gear purposes in the 
carly days of railroads. So long as railway equipment was of 
light construction, the trains short, and the speeds moderate, 
spring draft gears were satisfactory, but as these conditions 
changed, the light springs were found inadequate and those of 
higher capacity were substituted. 

The increased capacities and weights of railway equipment, 
together with the general use of air brakes on freight trains, 
permitting higher speeds and longer trains, necessitated a still 
further increase in the capacity of the springs, and to such an 
extent that disastrous results occurred from recoil If it were 
not for the reactive effect, the use of springs as a shock absorber 
would be an ideal arrangement on railway trains, because the 
power required to compress a spring is in direct proportion to 
its movement, and this is about the rate shock stresses should be 
dissipated to give the best results. 

The damages resulting from the recoil of draft springs is most 
severe on cars in transit, not only to the lading, but to couplers 
and attachments and other parts of the car. The danger of 
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parting long trains equipped with spring draft gears and running 
at slow speeds 1s so great if the throttle is opened immediately 
after placing the handle of the brake valve in release position, 
before all brakes are fully released, that locomotive engineers 
rarely attempt it and some roads issue instructions forbidding it. 

The capacity of draft springs is limited to their safe recoil 
effect, which is also the capacity of the springs to resist buting 
stresses; it has been found to be only about one-third the capac- 
ity of a friction gear which does not have the damaging recoil 
results of the springs. 


SERVICE RESULTS 


The limited capacity of draft springs gives but a comparatively 
slight protection to heavy equipment in buffing; this fact was 
very forcibly brought to the writer's attention a few years ago, 
when inspecting a lot of cars at the request of a railroad official. 
Three years previously the road had purchased five hundred cars. 
alike in every respect except that one-half were equipped with 
spring draft gears and the other half with friction gears. After 
having been in the same service for the above length of time, 
all the cars were reported to be in excellent condition. The rail- 
road was about to purchase additional cars and contemplated 
using spring draft gears, as the cars equipped with this device 
were apparently in just as good condition as those htted with 
the more expensive friction device. The cars referred to were 
steel hoppers and their use was confined to ore service. The 
steel end sills were strengthened on the outside by a very heavy 
steel casting extending the full width of the car, the casting 
being so arranged as to take the final blow of the coupler horn. 
An inspection of many of the cars with both types of draft gears 
showed them to be in excellent condition, but a visit, the follow- 
ing day, to the repair tracks (the best place to obtain practical 
draft gear information) revealed a condition which proved 
conclusively the superiority of friction over the spring gears. 

From the repairmen the writer learned that the 250 cars equip- 
ped with friction gears were still using the couplers which were 
applied when the cars were built. On the 250 cars equipped with 
spring gears all the original couplers had been broken, as well 
as a complete renewal of another make and at the time of the 
investigation all of the spring draft gear cars, which came in for 
coupler failures were being equipped with still another make, 
in the hope that the last type of coupler would be better than the 
other two. They failed to realize that the trouble was due to 
the end sills being so strong and the capacity of the spring draft 
gears so low that the coupler head was continually being driven 
against the end sill until it broke. 

If railroads would keep accurate and systematic records of 
expenditures and replacements of repairs to freight cars, separat- 
ing the cost of draft gear maintenance from general repairs, 
there would be many revelations similar to this. 

From experience in car design and inspection of failures of 
different parts of railway equipment, together with the informa- 
tion obtained from reading railway literature and papers before 
our railway clubs, there is no question (and it seems to be cor- 
roborated by all published reports), that the enormous expense 
of car maintenance, damage to lading, delays from break-in-twos, 
etc., would be materially reduced if friction draft gears, properly 
applied and maintained, were standard on all railways. To be 
more emphatic, the universal use of friction gears, would show 
as great improvement in conditions as the change from link and 


pin connection to the present M. C. B. coupler. 
LABORATORY TESTS OF DRAFT GEARS 


Much time and space could be taken by presenting figures and 
charts of tests of draft springs on static testing machines an] 
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under falling weights, from the early tests under the M. C. B. 
drop of 1,640 lb. to the present schedule of drop and rivet 
shearing tests under a 9,000 Ib. weight, but these results have been 
published so generally and are so well-known that a rehearsal 
of this data is unnecessary. Drop test efficiencies of spring and 
friction gears may be briefly summed up by the following state- 
ments, which are results of demonstrations made at various 
times, under the auspices of railroad officers, and which are 
matters of common knowledge among railroad mechanical men: 

(a) A 9.000 lb. weight falling 5% in. closes the most powerful draft 
gcar spring solid. 

(b) A 9,000 lb. weight is required to drop from 15 to 20 in. to close 
solid a friction draft gear of ordinary capacity. 

(c) The above draft gear springs placed upon a follower, supported 
by two standard draft lugs, attached to channels by nine 9/16 in. rivets 
in each draft lug, required 15 blows of a 9,000 lb. weight falling 6 in., 
and one blow from a height of 9 in., to shear the rivets. 

(d) A friction draft gear, under the same conditions, before shearing 
the same number of rivets, required: 

15 blows of a 9,000 Ib. weight falling 6 in. 
15 blows of a 9,000 Ib. weight falling 9 in. 
15 blows of a 9,000 Ib. weight falling 12 in. 
15 blows of a 9,000 1b. weight falling 15 in. 
12 blows of a 9,000 lb. weight falling 18 in. 


ROAD TESTS OF DRAFT GEARS 


There are many who do not consider laboratory tests of much 
importance, because of the conditions being so different from 
service. For this reason there have been made, in different parts 
of the country, several draft gear demonstrations, with fifty car 
trains equipped with spring and different forms of friction gears. 
The two most important tests of this kind were the Santa Fe 
tests at Ft. Madison, Ia., in 1906, and those on the Los Angeles 
division of the Southern Pacific in 1908. In order to illustrate 
the comparative service operation of spring and íriction draft 


gears, a few results of the demonstrations on the Southern Pa- 


cific (see report published in serial form in the Railway Age 
Gazette, and the Railway and Engineering Review, December, 
1908) are given below. 


Jerk Test 


Set 10 rear brakes by air, take slack with full throttle and throw reverse 
lever ahead; engine worked on sand. (Train: 50 cars, dynamometer car 
the 41st.) 

Friction Gear 
120,000 1b. jerk 


Spring Gear 
260,000 ib. jerk 
Dvrr Test 


Emergency application of the brake at a speed of 9% miles an hour, 
steam shut off just previous to use of brake valve. (Dynamomcter car 41st.) 
Friction Gear 
155,000 Ib. buff 
(No damage) 


Spring Gear 
550,000 Ib. huff 
(One broken coupler) 
RELEASE TEST 
Accelerate train to 20 miles an hour, then apply brakes in service appli- 
cation and when speed has been reduced to 13 miles per hour open throttle 
of engine. (Dynamometer car 26th in train.) 
Friction Gear 
156,000 lb. jerk 
(No damage; train kept moving) 


Spring Gear. 
285,000 1b. jerk 
(Train parted) 


BUMPING POST TESTS 


In 1905-1906 a series of very interesting tests was made by a 
large railroad; the method employed showed in the best possible 
manner the inefficiency of spring draft gears. At the foot of a 
grade a substantial bumping post was erected, against which 
was anchored a dynamometer car. To the yoke of the coupler 
on the opposite end of the dynamometer car from the bumping 
post was attached a slide, containing the record paper, the butfing 
stresses from the striking cars being registered upon the paper, 
through the dynamometer, in the usual manner, the move- 
ment of the paper being co-incident with the travel of the coupler. 
The diagrams showed the actual operations of the gears in the 
same manner that an indicator card illustrates what takes place 
inside of a steam engine cylinder. 

During these bumping post demonstrations, tests were made 
with loaded cars to about 3 m. p. h. and with an empty car to 
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7 m. p. h. and the records showed the low cushioning effect of 
spring gears more accurately and clearly than any laboratory or 
road tests could do. 


FRICTION DRAFT GEAR 


The preceding comments relating to the inefficiency of spring 
draft gears, disclose, in comparison, the superiority of the friction 
gear, which is admitted by all who have thoroughly and con- 
scientiously investigated the draft gear question to be founded 
upon the best principle yet devised for dissipating the stresses 
to which railway equipment is subjected, The design of friction 
gears and the methods of operation have taken several forms, but 
unless some better principle than friction is discovered, friction 
draft gears, with possibly some modifications in design, will be 
used for many years to come. 

Railroad mechanical men are often skeptically inclined towards 
the claims made by the makers of railway appliances, but it 
would seem that the friction draft gear manufacturers have done 
their part well in furnishing a device of such high efficiency, 
when it is considered that the spaces allowed for the apparatus 
are very limited and the travel (length of time for performing 
the work) is much less than it should be for dissipating shocks 
of such magnitude; and also to make it of sufficient strength, 
and at the same time as light as possible, so as not to increase the 
dead weight of the car. 

The draft gear question today is one of close co-operation 
between the manufacturers of friction draft gear and the rail- 
roads, with especial care given to the proper installation upon 
cars, periodical inspections and renewal of repair parts when 
necessary. These suggestions, if put into practice, will undoubtedly 
result in more efficient service from draft gears and better pro- 
tection to railway equipment and will assist greatly in 
answering that vital question which is worrying railroad officials 
so much today, as to "how to reduce the cost of car repairs?" 


A REMEDY FOR DRAFT GEAR TROUBLES 


BY GEORGE THOMSON 

Master Car Builder, Lake Shore & Michigan Southern, Englewood, lil. 

What is draft gear and what is it used for? This may seem 
a very useless question, yet if the truth is to be acknowledged 
we must admit that the draft gear is one of the least understocd 
and most abused appliances on railroad equipment. The draft 
gear is, to state it plainly, the cushion between the back end of 
the coupler and the car, and is put there to protect the car 
from hard knocks; therefore, the better the cushion we use 
the more protection we give the car, which means a reduction 
in freight car trouble and the cost of maintenance. At present 
draft gear is distinctly divided into two kinds—friction draft 
gear and spring draft gear—there being different designs of 
each kind. 

Until, probably, twelve to fifteen years ago the draft gear 
commonly in use consisted of one or two springs having a 
capacity of 19,000 Ib. each. These springs were attached to the 
coupler and car in different ways. With the old type of link 
and pin coupler this type of gear proved fairly satisfactory, but 
with the advent of the automatic coupler came the rougher and 
more severc handling of cars in switching service, so that it 
was found that a more powerful gear or cushion was needed; 
then springs having a capacity of 30,000 lb. were brought into 
use. The attachments for applying the draít gear to the cars 
were also improved and made stronger. While these springs 
gave more protection to the car, it was also found that they had 
a very destructive recoil, which caused a great amount of coupler 
trouble, such as broken knuckles, knuckle pins and coupler locks; 
in addition, this rougher handling of cars also entailed a vast 
amount of trouble in the draft gear attachments themselves, 
such as broken vokes, yoke rivets, center sills, draft sills, end 
sills, buffer blocks and broken draft timber bolts. On box cars 
came an increase in bulged or broken ends, leaking and damaged 
roofs and side doors damaged and missing—all this increase of 
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damage duc to the more severe handling of equipment. A 
large amount of these troubles could have been prevented by 
the use of a draft gear giving more adequate protection. 

Then came the steel underírame and all-steel car. On an all- 
wooden car the cars had some "give" to them when hit hard 
enough, and, while this may have helped out the draft gear, 1: 
was pretty hard on the car. With a properly designed stcel 
underírame, or steel car, these conditions changed and the draft 
gear had to take the bumps, as there is no "give" to the steel car. 

The capacity of the cars and the number of cars per train 
were also increased. Heavier and more powerful locomotives 
came into use, so that in addition to the damage to cars ard 
lading in switching yards came an increase in difficulties in 
handling long trains, such as break-in-twos, which is a very 
serious matter. A break-in-two means that not only the train 
itself is delayed while the damaged car is being switched to 
a side track, but it mav also delay other trains, and very often 
cause wrecks. Men studving this question came to the con- 
clusion that a more powerful draft gear was needed; but, while 
they wanted more draft gear capacity, it was preferable to obtain 
this without any increase in recoil; in fact, it was found hignly 
desirable to reduce the recoil of draft gears. Therefore, this 
additional capacity could not be obtained by the use of springs 
alone for the very reason that every pound of energy used to 
close a spring is returned in the form of a “kick-back” or recoil. 

After a great dcal of experimenting, the friction draft gear was 
devised. In this type of gear the springs are not called upon 
to do all the work, as the frictional resistance is brought into 
use. This causes a large part of the energy delivered to the 
coupler by cars striking together to be used in overcoming the 
frictional resistance of the draft gear friction parts. Thorough 
tests show that, while it would take a large amount of energy 
to close a friction draft gear, it also has very little recoil. 
Friction draft gears have bcen tested in different ways and have 
proved their superiority over any and all forms ot spring draft 
gear, this not only in laboratory tests but also in road and 
service tests. 

Several railroads have at times fitted out test trains, equipping 
them with different types of draft gear, both spring and friction, 
and conducting a scries of tests. These experiments proved 
beyond a doubt that the trains equipped with a good friction 
draft gear could be handled with greater despatch and with far 
less liability of break-in-twos than trains equipped with any 
form of spring draft gear. The shocks to which these trains are 
subjected due to train handling were accurately recorded by 
means of a dynamometer car. 

The tractice effort of the locomotive has increased from the 
50,000 or 60,000 Ib. of several years ago to as high as 160,000 Ib. 
on a large Mallet engine just built. A locomotive having a 
tractive effort of only 60,000 Ib. is sufficient to close a spring 
draít gear solid, which leaves no cushion in the gear to take 
care of emergencies. All these facts tend to prove the need for 
a draft gear giving more protection. 

The original friction draft gears had a travel of 2'4 in, 
whereas the spring draft gears have only 134 in. This increase 
in travel alone was of great bencfht, and, added to the other 
desirable qualities of a friction draft gear, helped to solve a 
large number of the draft gear troubles. Since then various 
designs of draft gear have been piaced on the market, some of 
them being widely used today while others had only a short 
Lie, 

Manufacturers are constantly endeavoring to improve their 
devices until now there is at least one make of draft gear having 
a travel of 3'4 in., an increase of 1!5 in. over the travel of the 
spring draft gear. This manufacturer realized that a long travel 
was not only desirable but very effective in destroying hard 
blows to which the cars are subjected. 

The friction draft gear has solved many troubles and it 


remains to be decided which make is most desirable. The friction 
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draft gear should have some means to compensate for slack 
which may occur due to wear of the parts of the device. This 


provision to compensate for slack should preferably be some 


form of adjustment which will accomplish this without reducing 
the length of travel, as reduction in travel means reduction of 
eficiency. The design of draft gear should be such that it will 
exclude small parts which may be easily broken or damaged. 
The design should not be complicated, thus making it easy for the 
average repair man to handle it when necessary. 

The draft gear is fully as important to a car as the air brake 
and it would be to the railroads’ advantage if they would main- 
tain as systematic an inspection of draft gear as they do of air 
brakes. If air brakes were applied to the car and never looked 
after, how long do you suppose they would give good efficient 
service? Other parts of the car are regularly inspected, so why 
not the draft gear and thereby keep it working at maximum 
efficiency? A preterable design of draft gear would be one that 
is easy to inspect and maintain. Some designs of friction draft 
gear are so constructed that if anything is damaged or broken 
the gear is a complete loss, while in others the broken or 
damaged parts can be replaced and the draft gear put in work- 
ing condition. 

Railroads which have made a fair and impartial investigation 
of various draft gears have never failed to find the friction draft 
gear far more efhcient than any form of spring draft gear ever 
made, Statistics of the cost of car maintenance show that cars 
equipped with good friction draft gears cost far less to maintain 
than cars equipped with spring draft gears. Some roads, in 
keeping the cost of maintenance covering repairs due to draft gear 
performance, do not go far enough, as the cost of repairs to the 
draft gear does not cover everything. The cost of replacing 
broken couplers, broken sills, yokes, yoke rivets and attachments 
should also be included; in fact, it is hard to tell just where tó 
stop, as a good friction draft gear protects the whole car while 
a poor draft gear causes more or less damage to the entire car, 
particularly in case of a box car, where it 1s not only destructive 
to the car but also to the lading. It also puts a car out of 
service while necessary repairs are being made, thus reducing 
the earning capacity of the car. 

A number of roads which have had wooden cars equipped 
with spring draft gear that were a constant source of trouble, 
are at present stopping this trouble by removing the old obsolete 
draft gear and applying either steel underframes or cast metal 
draft arms to the cars and equipping them with good friction 
gear. The roads doing this have made a study of draft gear 
conditions and find that, while a spring gear is probably cheaper 
than the friction as to initial cost, it costs far more money in 
the end in paying for repairs because of poor protection. 

While some of the roads have looked into the draft gear 
question, there are a number of them which have paid very little 
or no attention to it. They cannot realize what inadequate draft 
gcar is costing them until they get right down and analyze the 
cost of repairs due to inferior draft gear and take into con- 
sideration the total cost necessary to put a car back into service 
after it has been hammered to pieces by not having the necessary 
protection. A number of roads have kept records of these costs 
and after doing it there has always been one result; they have 
quit using inadequate draft gear and have put on the best draft 
gear they could buy, with the result that, instead of having cars 
on the repair track all the time and having congested tracks, 
they are keeping their cars in service where they are earning 
revenuc instead of helping to swell the expense account. 

Another question. Why do not all railroads, when buying 
draft gear, make an investigation as to the merits of the different 
draft gears and have certain requirements covering draft gear? 
They will inspect various articles going into the manufacture of 
the car, but when it comes to the question of draft gear they 
gencrally do not pay very much attention to it. There are draft 
gear testing laboratories in this country where the railroads are 


364 


at liberty to conduct any laboratory test they care to. These 
laboratories have been put up at great expense by the draft gear 
manufacturers, and there are at least two companies which are 
willing to offer their laboratories to any railroad at any time 
in order that they may conduct draft gear investigations. It 
seems, however, that some of the railroads do not realize the 
importance of a draít gear and what it means to them in dollars 
and cents. When the selection of a draft gear is left to the 
purchasing agent, as it sometimes is, he will generally buy the 
cheapest sort of draft gcar regardless of the fact that this same 
cheap draft gear is going to cost a whole lot of money for 
repairs later on. Again the selection of draft gear is often made 
by somc superior officer who is not acquainted with the different 
devices, and who will often go against the recommendations of 
his mechanical men who have made a study of the subject. 

The M. C. B. Association has made many and thorough in- 
vestigations of various articles used in car building, but for 
some reason or other has done very little along the lines of draft 
gear investigation. I will grant that it has made some investiga- 
tions and has gathered some valuable data, but it has merely 
scratched the surface and has not gone deep enough. Within 
the past two years it has conducted a long investigation into the 
manufacture and design of couplers with the idea of making 
a stronger coupler and thus reducing the enormous number of 
broken couplers occurring every day. At the M. C. B. conven- 
tion held in Atlantic City in 1913, various types of couplers were 
on exhibition illustrating ideas of strengthening them and 
eliminating some of the present troubles. The weight of the 
coupler was increased from 300 lb. to 500 Ib. to overcome coupler 
troubles. Again we ask the question, why do not they also in- 
vestigate the draft gear and see if something cannot be done 
there and thus help the coupler troubles by using an efficient 
cushion back of the coupler? 

Railroads which have followed it up know that fewer couplers 
are broken when used in connection with friction draft gear 
than when used with spring draft gear. These facts are also 
more forcibly brought out when the records include steel cars, 
for as above stated a steel car has no "give" to it, to help out 
the poor draft gear, as is the case with a wooden car. The steel 
car is here to stay, so why not use all the draft gear protection 
possible and reduce dratt gear and coupler troubles to a 
minimum ? 


IMPORTANCE OF THE DRAFT GEAR PROBLEM 


BY W. H. HAUSER 
Engineer of Tests, Chicago & Eastern Illinois, Chicago 

Before we can discuss draft gear intelligently we must 
have a proper understanding as to what is involved in the 
draft gear question. Just what relationship does the draft 
gear bear to the car? What is it designed to do for itself, or 
for the car? Is the whole matter of sufficient importance to 
merit discussion? Are there any differences resulting from 
the use of different draft gears? Is there enough involved 
tO warrant any such investment of time and money as has 
been made to perfect the air brake, for instance? 

The draft gear is very evidently placed where it is for the 
purpose of minimizing the shock delivered to the coupler 
in transmitting it to the car. It is evident that when running 
on a smooth roadbed, except in the case of wrecks, the car 
is not subjected to any damaging jolts or jars, except such 
as are delivered to it upon the coupler and through the draft 
gear. It is evident then that outside of certain normal re- 
pairs, which are necessary because of wear, on such parts 
as wheels, axles, brake shoes, journal bearings, or such items 
as painting, or air brake maintenance and lubrication, there 
is no car repair expense but what is directly chargeable to 
such shocks as are received by the coupler and transmitted 
through the draft gear to the car. 

To thoroughly understand the draft gear and what is in- 
volved in it, it must first be appreciated that car repair ex- 
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pense, such as broken couplers, knuckles, knuckle pins, draít 
springs, draít sills, draft castings, followers, truck bolsters, 
oil boxes, etc., are directly chargeable to the shocks received 
by the coupler and transmitted through the draft gear to the 
car. Among breakages might be included bursted car ends, 
leaking roofs, loose running boards, missing car doors, bent 
underframes and broken end sills. Here is a damage, or a 
breakage, not due to legitimate wear, in which the draft gear 
is very evidently involved. 

There is more involved in the draft gear problem than 
simply this breakage. Resultant upon car failures come de- 
lays to traffic and damaged lading; there is the further result 
of crowding of terminals, of the necessity for larger rip 
tracks and more repair shops. Without attempting to esti- 
mate what is involved in delays to traffic and the crowding 
of terminals, the expense of which, though enormous, is hard 
to estimate, it is possible to come to a better appreciation oí 
what is involved in the draft gear by analyzing some oí the 
statistics that have been published relative simply to car 
repair expense. 

We get statistics as to what car maintenance is costing 
from statements issued by the American Railway Association, 
the Interstate Commerce Commission, and individual roads. 
The average cost to maintain a freight car in this country 
appears to be something over $80 per car per year. Eliminat- 
ing those parts of the car which wear, as being items that 
are not involved in the study of the draft gear, we find that 
a very large proportion of the car repair maintenance cost is 
caused by breakages. Breakages do not come from wear, 
but from blows or shocks. The draft gear was originally 
put on the car, and the supposition is that it is now placed 
on the car, for the purpose of preventing any disastrous re- 
sults from blows or shocks which may be delivered to the 
coupler. Without any argument to prove just exactly how 
much expense is chargeable to shocks, it can safely be as- 
sumed that the car "breaks" down much faster than it 
"wears" out. 

Recent statistics, covering eleven of the larger western 
roads, show that on the average each freight car of the eleven 
roads was repaired once a month, at an average cost per time 
of repair of $6.26. This gives for the twelve months, or one 
year, over $75 in repair expense. The cost of repairs on the 
eleven roads referred to ran from a minimum average of 
$35 per car on one road to a maximum average of $134 per car 
on another during the years 1909, 1910 and 1911. The average 
mileage per car per year ran from a little over 5,000 miles as 
a minimum to nearly 20,000 miles as a maximum. 

These figures are interesting in showing the average mile- 
age of cars and the average cost of maintenance for the 
mileage made, but in making this mileage, if these same cars 
were subjected simply to normal or natural wear, such as 
would occur on wheels, axles, journal bearings, brake shoes, 
or items of this kind, the average car repair expense could 
not possibly come within one-half of the $75 which it cost to 
keep these cars in repair. Similar figures may be obtained 
by anyone interested, and are easily verified. 

There is involved, then, in the draft gear problem, car 
maintenance expense to rather large and startling figures. 
While these figures refer only to a few roads, for only three 
years, other figures are easily obtainable, covering a period 
of eleven years. For instance, on some of the larger roads 
the expense of maintenance per car mile ten years ago was 
as low as 37 mills; in 1911 this expense increased to 7.9 mills, 
an increase of over 113 per cent. There should be taken 
into consideration, of course, in the increase in maintenance 
expense, the increase of capacity and the revenue load in- 
crease. Referring to this same group of roads, statistics show 
that during a period of eleven years there was an increase 
in freight car capacity of 34.19 per cent, and a revenue load 
increase of 28.54 per cent, but with it an expense oí mainte- 
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nance increase of 67.85 per cent. The car maintenance ex- 
pense in which the draft gear is not involved is certainly 
large enough in any one year, but the increase of the main- 
tenance expense in which the draft gear is involved is simply 
appalling. It would be bad enough if we could stand still, 
but where is a continued increase to lead us? 

Figures from 1900 to 1910 throw an interesting side light 
on the maintenance of equipment as compared with main- 
tenance of way and the cost of conducting transportation. 
In 1900 the proportionate cost to the whole of conducting 
transportation was 55.04 per cent; for maintenance of way, 
21.97 per cent, and for maintenance of equipment, 18.84 per 
cent. In 1910 the proportion was, for conducting transporta- 
tion, 50.29 per cent; for maintenance of way, 20.22 per cent, 
and for maintenance of equipment, 22.66 per cent—a decrease 
in the first two items, but a decided and large increase in 
the last item, that of maintenance of equipment. 

To cite an individual case, the cost of maintenance of way 
and structures on one of the large railways for the calendar 
year 1910 was $20,342,488. The total cost of conducting 
transportation was $57,200,886. The ratio of maintenance of 
way to cost of transportation was 35.56 per cent. It con- 
stituted 17.71 per cent of the total operating expense, and 
took 12.67 of the total operating income. Maintenance of 
equipment cost $31,117,989 and its ratio to expense of con- 
aucting transportation was 54.27. It constituted 27.1 per cent 
of the total operating expense, and it took 19.38 per cent of 
the entire operating revenue of the road. Repairs and re- 
newals of locomotives cost $3,612 per locomotive. There 
were 3,426 locomotives—hence the entire expense of main- 
taining them was $12,375,605. This was $2,277,038 more than 
the cost of all the fuel they burned. It averaged 12.79 cents 
per mile run. Maintenance of freight cars cost $13,840,087, 
or $99.08 per car. The total cost was $3,741,526 more than 
the total cost of fuel burned in locomotives. The total 
freight car mileage was 1,172,687,533. The cost per freight 
car mile was therefore 1.18 cents. 

To run a freight train of fifty cars a hundred miles cost as 
follows: 


Locomotive maintenarce ....o.ooooooooonoooor.onoooo. $12.97 
I Hel. sterea ab CER Mo GC OR Rina hte asd ade e ra ed 10.44 
Freight AA PV REEL 55.00 


In other words, it cost to maintain the freight cars in the 
train more than two and one-third times the cost of fuel and 
locomotive maintenance combined. 

Take twenty-two of the larger roads and the expense of 
repairing freight cars in the two years 1910 and 1911. These 
ligures are easily available and their accuracy is not in ques- 
tion. In 1910 the average capacity of the freight cars on 
these roads was 35 tons, in 1911 the average capacity was 
35.9 tons, an increase of 2.6 per cent, but the average number 
of tons of revenue freight per loaded car was in 1910, 20.2 
tons, and in 1911, 20.14 tons, a decrease of 0.3 per cent. The 
total cost of maintenance expense of the freight cars on these 
twenty-two roads for 1910 was $64,516,474. In 1911 the same 
expense was $78,841,349. The cost of maintenance of freight 
cars per mile run in 1910 was 0.71 cents, and for 1911, 0.90 
cents, an increase of 26.75 per cent. 

Again it becomes most apparent that there is a great deal 
involved in the draft gear problem. It is not the wear to 
freight cars that is costing money—it is the damage to freight 
cars that is piling high the expense. The damage comes, not 
from the wear upon the coupler, but from the blow upon 
the coupler, and from the fact that the blow upon the coupler 
is transmitted through the draft gear to the car. It is very 
evident that the blow should not be transmitted, but should 
be absorbed in the draft gear, even at the expense of the 
draft gear, as it is a self-evident proposition that it would be 
very much cheaper to repair draft gears than it is to repair 
cars. 
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A more recent analysis of the freight car maintenance 
record over a period of ten years for thirty of the leading 
railroads, giving in detail the number of car miles and the 
total expense, shows the cost per mile run in 1902 to have 
been 0.569 cents; in 1912 to have been 0.918 cents, an increase 
of 61.3 per cent. During that period the average capacity of 
freight cars in service increased 33.46 per cent and the aver- 
age number of tons of revenue freight per loaded car mile 
increased 21.63 per cent. On the basis of the ton mile there 
is an increase of 39.15 per cent in the cost of freight car 
maintenance. These same figures show that the highest cost 
per ton mile is 1.223 mills, and the highest cost per car mile 
is 1.390 cents. Cost for maintenance of equipment, 100 tons, 
100 miles, on a group of four roads was in 1902, $4.44; in 1912, 
$5.72. On another group of four roads in 1902 the cost was 
$4.70, as against $7.19 in 1912, an increase of 52.98 per cent. 
On a group of ten roads where the cost was $7.53 in 1902, it 
was $10.15 in 1912 an increase of 34.79 per cent. A bulletin 
of the American Railway Association of a few months ago 
showed an average of 6.93 per cent of the freight cars in 
the repair shop. 

There seems to be no question from the mass of authentic 
statistics available that car maintenance expense is upon the 
increase and is increasing more rapidly than are the expenses 
in any other department of railroad operation. As a large 
proportion of the car repair maintenance expense is not due 
to simple wear of parts, but to damage of parts, and as dam- 
age comes from blows or shocks, and as blows or shocks 
should be minimized in the draft gear, there seems to be but 
one conclusion, and that is that the draft gear and what is 
involved in it is a matter of tremendous importance. The 
millions of dollars of car repair expense can be very greatly 
reduced by the reduction of damage resultant from shocks in 
railway operation. The reducing, minimizing or eliminating 
of shocks is something which should be taken care of in the 
draft gear. It becomes then a very important matter in the 
purchasing of draft gear to select a type which, under test, 
shows the highest capacity with the least recoil. 


THE SO-CALLED DRAFT GEAR PROBLEM 


BY MYRON E. WELLS 
Ann Arbor, Mich. 

From an economic standpoint the draft gear problem is cer- 
tainly most important. W. E. Symons, before the Western Rail- 
way Club, made a very reasonable estimate of the annual cost 
of repairs to freight cars that occur through the draft gear alone, 
and placed the figure at approximately ninety million dollars. 
This does not take into account the loss and damage claims, the 
cost of switching bad order cars to and from the repair track, 
the delays to trafic and the consequent overtime. It is also a 
most important factor in keeping the average daily mileage of 
freight cars down to the very low figure of twenty-five miles a 
day. This, to my mind, is a great source of lost efficiency, and 
one not usually taken into account. 

The combined effect of all these handicaps results in greatly re- 
ducing the efficiency of the railroads. When all these matters are 
carefully considered and taken into account, the recent estimate 
quoted by the Railway Age Gazette of two hundred and fifty mil- 
lion dollars’ damage per annum caused by draft gear troubles is 
not far wrong. At any rate any efforts to solve the problem are 
certainly worth while, and I am very glad to add my mite, be- 
cause I have for a good many years held some very positive 
ideas on the subject. 

It is already well known that the modern type of friction 
draft gear is the best and most efficient so far produced. Un- 
derstand, I am speaking of the type in general, and not any par- 
ticular make. And with this improvement in friction draft gears 
we have advanced some, but the problem of reducing the ex- 
pense of car repairs is still unsolved. 

] want to ask, in this connection, why is there this distrust 
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as to the work of our mechanical men along the lines of im- 
proved draft gears? No one is offering prizes for data to show 
that the locomotives and cars of the present day are an im- 


provement over what we had ten and twenty years ago, because 


that fact is bevond question; so, also, is the fact of the present 
improved friction draft gears. Our railroad mechanical men 
are a valiant lot. They are usually equal to any emergency. 
They have made wonderful strides in improving locomotives and 
cars generally, but their work on improved draft gears is ques- 
tioned and in grave doubt, so much so that it is now asked, 
What have they done? /s there any real improvement, and what 
is now the most efficient type of draft gear? 

On the improvement of any particular mechanical problem the 
effort put forth, and the improvement made, is usually in pro- 
portion to the necessity for improvement; and of all the im- 
portant necessities in modern railroading none has called louder 
or been more persistent than the one that has asked for an im- 
proved draft gear. My private opinion is that this has been 
well met by our mechanical men, and, considering the limitations 
under which they have been compelled to work, they have done 
nobly in producing the present friction draft gears, and their 
efforts are to be commended rather than questioned and criti- 
cized. If there is anyone who doubts the efficiency of the present 
friction draft gears I would ask him to not only read, but 
study carefully, first, the tests of a committee of the Master 
Car Builders' Association reported in 1908. Second, the actual 
road tests on the Southern Pacific Railroad, published in the 
Railway Age Gazette of January 8, 1909. "Third, the facts and 
figures presented by J. C. Fritts on this subject at the Septem- 
ber, 1913, meeting of the Central Railway Club. 

If they will take the trouble to go over this evidence carefully 
I do not understand how they can still continue to doubt. As 
for myself I am thoroughly convinced, not only from the facts 
cited, but from personal experience, that modern friction draft 
gears do absorb shock; and the Master Car Builders’ tests show 
that draft gears after from one to five years' actual service were 
equallv efficient with the new in absorbing the shock. 

Perhaps a large share of the distrust in friction draft gears 
comes from the fact that the method of absorbing the shock by 
friction is sort of paradoxical and hard to understand. It is 
also most clearly shown that these modern friction draft gears 
do away with practically all of the shocks from recoil, and if 
they did only this one thing they would still be enough better 


than the old spring gears to warrant their substitution. That, in| 


a general way, they are stronger and more efficient is shown 
most clearly and emphatically by Mr. Fritts' figures. It must be 
remembered that our mechanical men, in dealing with the draft 
gear problem, have had to stay within the limitation of 274 in. 
or 3 in. travel, and have had to build the drawbars inside of the 
limitation of one square foot. With these limitations they have 
done as well as could reasonably be expected. If you could give 
them a 5 in. or 6 in. movement instead of 214 in. or 3 in., they 
could make the friction plates take up much more shock. Also 
if they had five or six square feet instead of one square foot, 
they could build a stronger drawbar. But this first is out of 
the question. because you could not then keep the air hose 
coupled, and in the second case you would complain of the in- 
creased expense. . 

Is there then a solution of this problem? Surely there is. But 
it is not to be found, in my opinion, along the lines of your 
suggested competition, nor in finding the most efficient type of 
draft gears. The solution of the problem is not mechanical. The 
remedy lies with the operating official in stopping the outrageous 
and unwarranted destruction of cars in our switching yards. 


BETTER OPERATION NEEDED—NOT BETTER DRAFT GEARS 


Mr. Fritts, of the Lackawanna, in classifying the damage done 
to draft rigging, places it in the following order: First, damage 
on the road because of the introduction of heavier power and 
larger trains; second, the switching of light and heavy cars to- 
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gether; third, and he says the most important, is the starting of 
trains and taking slack. Under this head he mentiors as a sug- 
gestion that cars are sometimes damaged in switching yards. ] 
do not like this classification, and I am going to put the switch- 
ing of cars in yards as the one great cause of most of our 
drawbar trouble. Cars are damaged in yards 20 to 1 for those 
damaged on the road, and my proof for this is the difference in 
the trouble in maintaining the draít gears on yard and road 
locomotives. 

In road work practically all of the work is done on the tender 
drawbar. Any roundhouse foreman can tell how long an aver- 
age tender draít gear will last in the average switching vard. 
The fact of the matter is that they do not last at all; and for 
this reason you will find all yard locomotives doing the work 
with the front end. Not only this, but you will find that the 
front ends of yard locomotives have been wonderfully strength- 
ened beyond anything possible on an average tender or car. The 
extension frames have been shortened and made much heavier; 
in some cases a large cast steel filling piece is placed between 
the frames to add strength. Then it has been found that the 
ordinary front-end timber is entirely inadequate, and this has 
been replaced by a cast steel member, and even then the round- 
house foreman's troubles are not over in maintaining it. 

The necessity for switching from the front end of yard loco- 
motives is so great that in some cases the reverse lever has been 
changed to the left side of the locomotive in order that the en- 
gineer may be on the inside of the curve in some yards where a 
large amount of switching is done. And while there is all this 
trouble with yard switching engines the roadmen are going 
along day after day doing all the work with the drawbar on the 
tender, with very little drawbar trouble. 

During a six months' period recently I rode thousands of 
miles on freight trains on a trunk line railroad; and in that time 
no train I was on pulled out a drawbar, and I received but one 
severe shock, and this did not damage the drawbars to make a 
delay. In a large majority of cases where drawbars are pulled 
out on the road the initial damage was done in some switching 
yard. In this connection I want to speak of the work done by 
the Air Brake Association and the Traveling Engineers’ Asso- 
ciation in reducing the shocks in road work. They are entitled 
to a great deal of credit for the work that has been done; and 
yet practically nothing has been done to decrease the shocks in 
switching yards. In fact I sometimes think that the stronger 
and more efficient the draft gears become, the harder the switch- 
man persists in throwing the cars together. 

Mr. Fritts in his report says that from 70 to 80 per cent of the 
drawbar damage was due to shock, and he further adds: "If 
this monster shock is responsible for so great an expense to the 
railroads in general, and we all know that it is, what should be 
done to relieve the equipment of the ravages of this demon?” 
Do we all know that this “monster shock” is responsible? For 
myself I have known it for years, and I believe with Mr. Fritts 
that every railroad man in this country knows it also, and if 
this is true, and we have the courage of our convictions, why can 
not the problem be solved? 

Operating officials have side-stepped it long enough by making 
themselves believe it was a mechanical problem. So far as I am 
concerned, the whole object of this paper is to answer Mr. 
Fritts’ one question, and the answer is very simple. The solu- 
tion of this so-called draft gear problem does not depend upon 
any particular type of draft gear. It is a matter of stopping the 
present methods of switching in our yards. A solution of a 
very large percentage of the trouble will be accomplished when 
operating officials cut the speed of switching operations in yards 
I know on practically all the railroads in this country that the 
switchmen are supreme in the matter, but the officials must take 
a stand and stop the destruction. 

To back this argument I want to cite that the Pennsylvania 
Railroad some five or six years ago issued an order limiting the 
speed of switch engines to two miles an hour, and it is well 
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known that the Pennsylvania road is leading in this matter, and 
that it has some very rigid rules, and that it is actually stopping 
in a great measure rough switching in yards. In most yards 
five miles an hour is considered slow switching, and four cars 
cut off at one time is a reasonable average. These four cars, 
loaded, weighing approximately 600,000 1b., striking other cars at 
five miles an hour, develop over a million foot pounds of energy, 
and this shock is more than any draft gear can possibly be made 
to stand, friction or otherwise. 

Locomotive boilers are built on a factor of safety of four. 
What would you think of the sanity of a man who would allow 
800 Ib. of steam put on a boiler that was made to carry 200 
lb.? This seems a very silly question, yet you are allowing 
your draít gears on cars to be mistreated as badly as this every 
hour of the day and night. If there is a general manager who 
doubts my statement he can convince himself by spending a 
few days and nights in some switching tower watching the actual 
work. To get his full money's worth he must make sure his 
presence in the tower is not known to the switchmen. 

I believe you will all agree with me that any time now gained 
in hurry-up switching is more than lost in the extra switching 
of the bad order cars produced by the hurry-up methods. But 
whether this is true or not makes little difference because cars 
cannot be made to withstand the shocks they get, and I know of 
no solution but to cut out the shock. 

All of this expense and destruction to the freight cars does 
not take into account the millions of damage claims paid an- 
nually on account of rough switching. The Santa Fe has a 
special committee working to reduce the damage claims, and it 
is spending much time on methods of loading and schemes of 
fastening freight in cars so that it cannot move, etc. This is all 
very good in a way, but if it really wants to accomplish much in 
a short time I would suggest that it join forces with the 
mechanical officials, and go in a body to the operating officers 
and persuade them to issue some kind of an order that will 
stop the rough switching in yards. It will save them millions 
annually in both freight car repairs and in freight claims, even 
after they have put on a few more switch engines and crews. 

Most railroads handle their passenger equipment in a reason- 
able manner, and I have maintained for a good many years that 
no general manager would go wrong if he ordered all freight 
cars switched in the same way that passenger cars are usually 
handled. If we are really convinced that this problem is no 
longer mechanical, ard that the large amount of money spent 
annually for car repairs and freight claims can be reduced by 
stoppirg the outrageous switching methods in our yards, then 
will the so-called draft gear problem be solved. 


RAILWAY COMMUNICATION WITH THE ISLE or WicHT.—T he Isle 
of Wight Chamber of Commerce has passed a resolution express- 
ing the view that a train ferry either from Stokes Bay to Ryde 
or across the Solent would be a more practicable scheme than 
the projected Solent tunnel between the Isle of Wight and the 
mainland. 


THE TANGANYIKA RAILWAY OF GERMAN East Arrica.—The 
Tanganyika Railway is a meter gaged line owned by the East 
Africa Railway Company which was recently completed from 
Dar-es-Salaam on the Indian ocean across German East Africa 
to Kigoma on Lake Tanganyika. The most important loco- 
motives used on the line are of the consolidation type. They 
burn wood almost entirely and have an inside heating surface 
of 1,372 sq. ft, and a grate surface of 28 sq. ft. The loco- 
motives have 40 in. diameter driving wheels, 17 x 21 in. cylin- 
ders and a weight in working order of slightly over 101,000 Ib. 
They are capable of hauling a load of 500 tons on level track, 
but on one division where constant grades of 16 to 1.8 per 
cent. are met with for a distance of about 25 miles, the weight 
of the train has to be reduced to 260 tons. 
met with on the line has a radius of 830 ft. 


The sharpest curve 
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DAIRY REFRIGERATOR CAR 


The latest design of refrigerator car built by the Milwaukee 
Refrigerator Transit & Car Company contains many interesting 
features that are original with the builders. The car illustrated 


herewith has a rated capacity of 60,000 lb, and weighs ap- 


Applying Hot Asphaltum to the Car Floor 


proximately 41,500 lb. This design is used for either beer or 
dairy traffic with but few modifications. The superstructure is 
entirely of wood, while the underframe is made up of both 
wood and steel members. The steel portion of the underframe 
is made up of two 9 in., 20 Ib. channels for center sills spaced 


Steel Underframe for the Refrigerator Car 
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13 in. apart. A 13 in., 32 ib. channel is riveted to these channels 
forming the bottom chord to the center sill girder. A needle 
beam is located 3 ft. 5 in. on each side of the middle of the 
car, and there are four truss rods extending the full length of 
the car, and anchored in the end sills. The needle beams 
are 9 in., 13.25 lb. channels, and are fastened to the center sill 
channels by angles. In addition to these a 1⁄ in. plate, 3 ft. 
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The superstructure is entirely of wood. The roof is com- 
posed of two layers of 13/16 in. roofing boards with a layer of 
plastic roofing between. The siding consists of 13/16 in. out- 
side sheathing, with 13/16 in. inside sheathing on the sides, and 
7$ in. on the ends. 

One of the interesting features of the flooring is the trough 
in the center for draining the moisture from the floor. This 
trough is formed in a board set flush with the wooden center 
sills, and is covered with galvanized iron which is lapped over 
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Cross Section ShowIng Connection Between Needle Beam and Inter- 
mediate Draft SIII 


the sub-floor, as shown. Outlets are provided at both ends of 
the car just in front of the ice boxes, the drain pipes extending 
down through the insulation and center sill. The floor is made 
on an angle so that the water will readily drain into the trough, 
and oak floor strips are placed transversely the full length of 
the car. 

The insulation is clearly shown in one of the illustrations. It 
will be noted that the insulation in the corners is well lapped 


1# Inside Length of Car 


Insulafion Spliced Here 


WA | QR Beaded in Pitch 


Insulation Detalls of the Milwaukee Refrigerator Transit & Car Company Dalry Car 


3 in. long and 3 in. wide, is riveted to the top flange of the 
channels extending across the top of the center sills, and a Aë 
in. plate of the same dimensions is riveted to the lower flanges 
of these channels, extending across the bottom of the center 
sills. The wooden sills of the underframe, of which there are 
eight, including the side sills, are bolted to the needle beams by 
34 in. bolts. 


around nailing strips to insure a heat tight joint. The felt in- 
sulation on the inside of the car extends clear around the car 
in one piece, and the two layers in the ceiling extend across the 
car between the carlines. The sub-floor is covered with a hot 
asphaltum compound, and all the corners around the framing 
are filled as shown in one of the photographs. This not only 
seals the joints from the transmission of heat, but also provides 
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a waterproofing which is very necessary with this type of car. 

Special attention has been given the construction of the ice 
boxes in the dairy cars. The ice hatch is substantially built 
with heavy blocking on all four sides to prevent its being 
knocked out of shape, and thus injuring the insulation. The 
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I Details of the End Framing 


bulkhead is made up of five 5 in. by 314 in. oak posts, to which 
are applied horizontal 4 in. by 134 in. boards spaced 2 in. apart 
on the outside, and 1 in. diagonally cut strips on the inside. 
The ice bars are 4 in. by 134 in. oak, and are made in four sec- 
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Arrangement of the Ice Box 


tions across the car. They are supported by blocks extending 
from the bulkhead to the sheathing, as shown in the illustra- 
tions. The inside of the ice box is covered with No. 24 gage 
galvanized iron, as are also the strips on the outside of the 


bulkhead. These strips are so covered to prevent undue abra- 
sion, and to make it impossible for thieves to cut through 
the bulkhead into the car. 

The principal dimensions of the car are as follows: 


Length over end SIS EE 36 ít. 
Width over side Sills. csc Gases o ER ege re ea baw wa doe eee oes 9 ft. 
Length inside abad E ia 35 ft. 1 in. 
Width inside 22d A COR Y ra Sb Sue CS RES Vet 8 ft. 2% in. 
Distance between bulkheads. .......esusunuerersesorerreres. 29 ft. 1% in. 
Length of ice DOK co o Uo ve Qu Ra esed ue E se Vra qa Ee edes 2 ft. 434 in. 
Height of ice box «c eh OS vais ebbe esc eio i EN eae es S ft. 95% in. 
Width of ice BUX iocos EI UXOR ECCE AR epee a ww e wa dos 8 ft. 2!4 in. 
Capacity Gk euius ras pera we eee ke uie irae neta E eel: 60, 000 lb. 
Weight DA EE 41,500 Ib 


PACKING AND LUBRICATING JOURNALS* 


BY G. J. CHARLTON 
General Foreman, Car Department, Delaware, Lackawanna & Western, 
Buffalo, N. Y. 


The waste employed in lubricating car journals should be 
of a good quality of wool, entirely free from grit or dirt, and 
also from any objectionable material that is at times found 
in the waste as furnished from the market, such as needles 
and other foreign substances which may not be readily ob- 
served, but which contribute to bringing about a hot box. 
In the preparation of packing, care should be taken to see 
that the quality of oil prescribed for summer or winter season 
is used accordingly, as failure to observe this at the change 
of season will cause trouble. This is all a matter of common 
sense, the lighter oil being used in cold weather, when its 
density is increased and it produces the same condition as 
the heavier grade in the warm weather. The weather condi- 
tions in both instances act as an agency of proper distribution 
and assist in maintaining the proper percentage of oil in the 
waste over the entire journal box. 

The waste and oil should be mixed in the proportion oí 
80 lb. of waste to 90 gal. of oil, to insure a thorough satura- 
tion of the waste. This mixture should stand for 48 hours in 
a room in which the temperature is kept at from 68 to 70 deg., 
after which 50 gal. should be drawn off, leaving the in- 
gredients in the proportion of 1 gal. of oil to 2 lb. of waste 
or 4 pt. of oil to 1 Ib. of waste. These proportions may ap- 
pear to make the packing somewhat dry, but my experience 
is that they bring the best results. A greater amount of oil 
than this is useless, as this mixture gives ample lubrication. 

In the entire repacking of journals when cars are passing 
through the shops or over repair tracks, the treatment should 
be different from that given to loaded cars lined up for train 
movement. First, remove all the packing from the journal 
box and clean out the box thoroughly, leaving no particles 
of grit or dirt. All of the packing removed should be taken 
to the reclaiming plant and worked over, as will be explained 
later. Next take a handful of new packing and twist it to 
the form of a rope so that it will fit in the back of the journal 
box and form a dust guard as well as a filler; then fill the 
box to the center line of the length of the journal, the center- 
ing hole in the end of the journal serving as a guide to the 
proper height, keeping the packing inside of the journal col- 
lar and seeing to it that the box is not too tightly packed. 
Place one piece of packing in front of the journal as a wedge 
to keep the packing on the sides in place; this should have 
no connection with the packing on the sides or under the 
journal. See that no loose ends of packing hang out, as they 
will draw the oil from the box. 

Filling the box to the center of the journal is important, 
as packing lying above that point is apt to be caught and 
drawn between the journal and the bearing, producing fric- 
tion which results in numerous hot boxes on account of its 
action in hardening the material in the journal bearing. 

A box thus packed should be in condition for six months" 


*From a paper presented before the Niagara Frontier Car Men's Asso- 
ciation, Buffalo, N. Y., May 18, 1914. 
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service. In being placed in train service it should receive 
the following treatment about every 400 miles: Adjust the 
packing, removing any from the side of the journal that may 
have become dry and unserviceable, and bring the well satu- 
rated packing from the bottom of the box up to the journal. 
Be careful that the packing on both sides of the journal is 
not beyond the proper limit of height, and is all on the inside 
of the journal collar. The part removed from the sides of 
the journal, or some of it, may now be replaced in front of 
the journal as a wedge and should have no connection with 
the packing under the journal. 

This system if closely followed will produce satisfactory 
results and reduce hot boxes to a minimum, but of course 
circumstances over which we have no control or at least very 
little control will always be the cause of more or less trouble. 
From reports of the hot boxes on the Buffalo division of the 
Lackawanna for 30 consecutive days the hot boxes on foreign 
equipment are shown to have been 827 per cent and on home 
equipment 17.3 per cent. 

Over a longer period and comparing the number of hot 
boxes with the mileage made on freight trains, we have for 
. the year ending October 31, 1913, a total mileage of 272,388,- 
146 and a total of 5,274 hot boxes, or a mileage of 51,837 to 
one hot box. For the same period there was a passenger 
mileage of 43,165,465, and a total of 79 hot boxes, or a mileage 
of 546,398 to one hot box. 

The reclaiming of the packing previously referred to is 
done by pressing out the oil, picking over the packing, remov- 
ing the dirt and grit as much as possible and then placing 
it in a reclaim tank where it is steamed for 12 hours to remove 
any further dirt and grit and restore the elasticity. It is then 
pressed and 200 lb. of old packing are mixed with 40 lb. of 
new waste saturated with 70 gal. of oil and allowed to stand 
24 hours, after which 50 gal. of oil are drawn off, leaving the 
reclaim consisting of 10 gal. of oil to 120 lb. of waste. This 
makes a packing as good as new. 

Certain other points come in immediate relation to the 
proper method of packing and, if given close attention, will 
help to keep the packing in good condition and assist in the 
prevention of hot boxes. One of these is the dust guard, 
which should be watched carefully and maintained in normal 
condition. The journal box lid should be in place and the 
fitting and tension maintained. This will prevent as far as 
possible dirt from entering either the front or back of the box. 

There are causes of hot boxes which cannot be traced to 
lack of lubrication, such as hard roadbed and low and high 
joints. The latter cause trouble in boxes that have not been 
treated for some time and the packing having become soggy 
will not return to its former position in the box after being 
pushed down by the action of the journal. 

Care should be taken in renewing journal bearings to see 
that they have a proper crown bearing. The journal wedge 
should not be too tight on the bearing, as it will pinch the 
bearing to the journal, causing the edges of the bearing to 
prevent the entire lubrication, and if it is too loose it will 
permit too much crown bearing, causing a tendency to break 
the journal bearing by a concentration of weight on the 
crown. A factor that should be kept in mind is the great 
care to be taken in the changing of wheels on repair or shop 
tracks, more especially on cars used for high class freight, 
as these cars are intended for fast movement and hot boxes 
on them involving delays invite more than ordinary criticism. 
The writer believes that the number of cars heating immedi- 
ately after such work could be reduced to a minimum if 
special care were given at the time of doing the work to see 
that the boxes were properly packed. At the present time 
when piece work is predominant and the money earned the 
chief object in the view of the men, this feature cannot be 
brought too strongly to the attention of the foremen. 

In the handling of wheels for shipment to and from the 
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wheel press, and in íact from the supply track tó the car 
under which they are to be used, and in the removal from 
the car, the men engaged should be instructed to see that 
the journals do not become marred or dented. This is quite 
apt to occur and the condition likely to pass unobserved, and 
wheels applied in such condition are a source of hot boxes. 

The filled journal bearing should not escape attention. 
Earnest efforts have been made by the Master Car Builders 
to eliminate them and not the least reason for doing so is 
the fact that it is impossible for a car inspector to obtain 
even a reasonable knowledge from the exposed end of the 
bearing of the extent to which they are worn. Of the hot 
boxes developing on freight trains on the line of the Dela- 
ware, Lackawanna & Western between Buffalo and Bing- 
hamton during April, 1914, 55 were caused by filled journal 
bearings on foreign equipment. This will be appreciated when 
we consider the few lines using these journal bearings, show- 
ing that a large percentage of them develop hot boxes. 


(STEEL STEPS FOR PASSENGER CARS 


The Canadian Pacific is using all-steel steps both on steel 
and wooden passenger equipment. The accompanying illus- 


Application of Canadian Pacific Steel Steps to a Passenger Car 


trations show the design of these steps in detail as well as 
the application to the car. The step and the riser are made 
in one piece and are connected to the end pieces by means of 
134 in. by 114 in. by % in. angles. These angles are spot 
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Plan of Lead Tread. Section of Lead Tread Plate. 


Detalls of the Canadian Pacific Steel Steps 


welded to both the step and riser and the end pieces. The ` 


practice originally was to make these connections by means 
of rivets, but it is now done entirely by means of spot 
welding. The end pieces are Lë in. plate reinforced at the 
outer edges by 7$ in. half round beading. Lead tread plates 
are used and held in place by bolts as shown. 


SHOP PRACTICE 


HOT WATER BOILER WASHING SYSTEM placed at such a height that the blow off line has a very ap- 


preciable pitch downward from the blow off main in the 


BY E. A. MURRAY 
Master Mechanic, Chesapeake & Ohio, Clifton Forge, Va. 


roundhouse, thus effectively draining this line of all condensa- 
tion. The water flows from the blow off tank into the sludge 


tank, slowly passes up through the settling tank, and over- 

A hot water boiler washing and filling system was installed flows into the washing tank. It is impossible for steam to 
at the Clifton Forge shops of the Chesapeake & Ohio about pass into the washing tank, because the drain pipe from the 
two years ago. It serves 25 stalls in two roundhouses and its blow off tank is always submerged in about 10 ft. of water. 
operation has been very satisfactory. It has decreased the A suitable valve is provided for discharging sediment col- 
amount of coal used in firing up by about 1,200 lb. per loco- lected in the sludge tank. The pumps take water from the 
motive; at a large terminal this alone is an important item. washing and filling tanks through 8 in. suction lines, the level 
A decided decrease in the cost of boiler repairs, due to the of the water in these tanks being high enough above the 
reduction in flue leakage, broken staybolts and cracked fire- pumps to give a good head. A thermostatically controlled 
box sheets, has been observed since the system was installed. valve admits sufficient cold water to the suction line of the 
Another important benefit is the saving in time required to washing pump to cool the water to a temperature of about 
turn engines. From two to three hours less time per engine 125 deg. Fahrenheit. The temperature of the water in the 
is required than with the old method of washing and filling washing and filling lines in the roundhouse is kept constant 
with cold water. by means of the small circulating lines. Steam separated 
The system is shown diagrammatically in one of the illustra- from the water in the blow off tank passes to the feed water 
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Diagram of the Hot Water Boiler Washing and Filling System at the Clifton Forge Roundhouse of the Chesapeake and Ohio 


tions. The principal elements are a conical blow-off tank, heater through a 10 in. pipe. Uncondensed steam from the 
3 ft. 6 in. in diameter at the top, 5 ft. in diameter at the bot- heater passes on to the filing tank through a 10 in. pipe, 
tom and 7 ft. high; one washing tank and one filling tank where it is utilized in maintaining the temperature of water 
each 8 ft. in diameter, 30 ft. long and having a capacity of in this tank. Exhaust steam from the air compressor which 
10,000 gal.; a 3,000 horsepower open type feed water heater; is not used for other purposes, together with the exhaust 
a sludge catch basin; a water seal manhole, and two 16 in. from the washing and filling pumps, and steam from the blow 
by 10 in. by 12 in. duplex pumps, one for washing and one off tank, are collected in a common pipe line and made avail- 
for filling. The piping system between pump room and able for heating water not only for use in filling locomotive 


roundhouse consists of a 6 in. washing line, a 6 in. filling boilers, but for feeding the stationary boilers as well. 


line, a 6 in. blow off line and two circulating lines. Drop oil in the exhaust from the air compressor is removed by an 
lines of 274 in. pipe are connected to the blow off, washing oil separator in the exhaust line. The feed water heater is 
and filing mains between stalls. These three lines are provided with an auxiliary oil separator, which tends to re- 
brought down the building columns and arranged for hose move any trace of oil still remaining in the steam. A portion 
connections. of the steam from the blow off tank is discharged through a 

Water and steam from the locomotive boilers pass to the 10 in. pipe to the bottom of the filling tank. In this tank is 
blow off tank where, aided by the centrifugal force, the a bank of six 4 in. pipes running twice the length of the 
steam is separated from the water. The blow off tank is tank, with their free outlets about 4 in. above the maximum 
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water level in the tank. The function of these pipes is to 
maintain, or still further increase the temperature of the 
water in the filling tank. 

Water for filling locomotives, as well as feed water for the 
stationary boilers, is obtained from the filing tank, which is 
supplied from the feed water heater through an 8 in. pipe. 
The steam pressure in the filing tank and the feed water 
heater is equalized by a 10 in. pipe, hence the level of the 
water in the filling tank and feed water heater is the same. 


or Return Pipe 
line. | fem filing line. 


Se 


KA 


Diagram of Piping Between Boller Room and Roundhouses 


The supply of fresh water to the filling tank is controlled by 
a float valve in the feed water heater. 

The shop boiler blow off is connected to the blow off tank 
and the shop boilers are washed with hot water furnished 
from the washing tank. Suitable drains and blow offs are 
provided, however, to isolate the boiler washing system from 
the power house piping system when so desired. 

The function of the water seal manhole is to give a free 
outlet for all drips and overflows while maintaining a suffi- 


Blow-Off, Washing and Filling Tanks 


cient pressure on the exhaust steam to make^"it available for 
heating buildings. This feature is, however, not in use at 
present. 

The washing and filling pumps can be used to pump from 
the supply main directly into the hydrant line if it is de- 
sired to increase the water pressure in case of fire. Only the 
suction connections for this purpose are shown in the 
diagram. 

It has been found that the locomotives practically furnish 
sufficient hot water for boiler washing purposes, and that 
sufficient steam is liberated to heat all the fresh water needed 
for filling boilers. Connection to the engine room exhaust 
mains has been made, however, in order to take advantage 
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of the equalizing action of the constant steam supply and 
to overcome any difhculties which might arise through an 
unusual sequence of the operations of blowing, washing and 
filling. 

The system has sufficient capacity to permit nine operations 
to be carried on simultaneously. Three engines can be 
washed, three engines can be filed and three engines can 
be blown down at the same time. Liberal pipe sizes have 
been used in all cases, which enables all of the operations 
to be carried on with despatch. The time required to blow 
down a consolidation engine, with a boiler capacity of 2,115 
gal, and 60 lb. steam pressure, was found to be 35 minutes. 
This time could be reduced practically one-half by using the 
second blow off. The time required to fill this boiler to one 
gage was 12 minutes, the temperature dropping from 210 deg. 
Fahrenheit at the start to 206 deg. at the finish. The boiler 
of a Mallet type engine having a capacity of 5,025 gal. was 
blown down from one gage of water at 125 lb. steam pres- 
sure in 55 minutes. It required 12 minutes to fill this boiler 
to one gage, at a starting temperature of 208 deg. and a 


Arrangement of Drop Lines Between Roundhouse Stalls 


hnishing temperature of 195 deg. Another boiler was being 
filled at the same time. 

With this system blowing down is accomplished with no 
evidence of stcam or noise in the roundhouse, and the cost 
of boiler washing has been decreased. Some saving has also 
been effected by using the hot water from this plant for 
washing the machinery of the locomotives. 

This system cost completely installed approximately $11,- 
000. and the cost of up-keep has been practically nothing since 
its installation. It was designed ard installed by Westinghouse 
Church Kerr & Company, New York. 

POWER oF MACHINERY IN GREAT DRiTAIN.—Mr. W. Pares, at 
a public meeting, lately held at Birmingham, stated in proof of 
the increase of the powers cf production by the improvement 
of machinery, that in 1792, the machinery in existence was equal 
to the labor of ten millions of laborers; in 1827, to 200 millions; 
and in 1833, to 400 millions. In the cotton trade, spindles that 
used to revolve 50 times in a minute, now revolve in some cases 
800 times in a minute. In one mill at Manchester there are 
136,000 spindles at work, spinning one million two hundred 
thousand miles of cotton thread per week. Mr. Owen, of New 
Lenark, with 2,500 people, daily produces as much cotton yarn 
as will go round the earth twice and a half. The total machin- 
ery in the kingdom is calculated now to be equal to the work of 
400 millions, and might be increased to an incalculable extent 
under proper arrangements.—Evtract from the Birmingham 
Journal tn the American Railroad Journal, February,6, 1835. 
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OBSERVATIONS ON APPRENTICE 
SCHOOLS 


BY ROBERT W. ROGERS 
Apprentice Instructor, Erie Railroad, Port Jervis, N. Y. 

An apprentice instructor should have unlimited patience and 

be enthusiastic about his work. It is this enthusiasm which is 
instilled into the apprentice that keeps up the fighting spirit of 
the boys and makes them determined to master their tasks. No 
boy should be employed who smokes cigarettes or uses intoxicat- 
ing liquors. <A railroad wants men with steady nerves and 
clear brains, so it begins with the boys. While a thorough 
knowledge of the trade is necessary for the instructor, yet if he 
leads the boy to be morally clean, honest, truthful and loyal 
to his employer, the latter will attain confidence in his own 
ability and a determination to do right, and will learn to do his 
work well. The formation of apprentice clubs for healthy amuse- 
ments is to be commended. 
. Many railroad officers have given the apprentice school their 
endorsement and are interested in the development of the work. 
In many cases, apprentice instructors have made good workmen 
out of boys whom a foreman would have discharged. Where 
boys can be secured who have had one or more years in high 
school, the instructor does not need any special training for 
instruction in mathematics or even the elements of drawing; but 
where the boy has had but an elementary school education, an 
instructor should have a liberal education in order to instruct 
in the various elements of arithmetic at least, and to explain 
correctly and clearly the various problems in connection with 
shop work. There is no doubt that great benefit would result 
by changing the instructors about from time to time, or even 
detailing one instructor to lecture on a subject in which he is 
particularly well versed, as, for instance, tool making, gas en- 
gines, or electricity. We each have a natural inclination for 
some one or two subjects, so one instructor may excel along 
one line and another along a different line; thus a change would 
benefit the apprentices in more ways than one. 

In giving instruction in electrical work, it is well to keep away 
from mathematics except for the simplest problems, because the 


more complex problems of alternating currents require a more - 


thorough knowledge of mathematics than any high school or 
night school can give. 
Much has been written concerning the selection of an ap- 
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to try the trade out; no one knows how he will like the work 
until he tries it. 

The work ot prates is often handicapped by the lack of 
facilities. A separate dcpartment containing a lathe, a shaper, 
a drill and a small planer could at most plants be set aside for 
the apprentice to work on under the supervision of the instructor. 
After six months at such work, the apprentice would be ready 
to go in the shop for work under the various foremen. In shops 
where no erecting work is done, a small locomotive could be 
supplied for the apprentices to work on, performing such work as 
stripping and assembling, checking valve motion, lining shoes 
and wedges, and guides. This would tend to offset the lack of 
an erecting shop. 

The idea of laying off an apprentice the same as a helper 
seems rather crude; in fact, it is contrary to the object set forth 
in hiring a boy to teach him his trade. This is the reason so 
many boys quit even after serving one year; they are treated, 
not as wards of the company, but simply as cheap laborers. It 
is a short-sighted policy for any railroad to treat the prospective 
machinist, boilermaker or blacksmith in such a manner. 

That this is an age of specialists holds true for the apprentice. 
It is the duty of an instructor to watch his apprentices carefully 
and discover a boy's natural bent and do all he can to further 
his work along the lines for which he proves best fitted. The 
men and the company will gain much by having a few experts, 
rather than numbers of jacks of all trades. 

No apprentice school is complete without a lantern for project- 
ing on a screen illustrations of the various parts or objects under 
discussion. This lantern should be supplemented by charts on 
the work in the various shops, as these add to the effectiveness 
of the lecture and save time in instructing. 


REPAIRING AIR PUMP GOVERNORS 


BY J. A. JESSON 


The tools for repairing the diaphragm portion of Westinghouse 
pump governors, which are shown in the engraving, were made 
from the designs of the author at the South Louisville shops of 
the Louisville & Nashville. f 

When the seat of the diaphragm valve becomes worn, to re- 
store it to its original condition it is necessary to enlarge and 
plug the port hole and make a new seat. Fig. 1 shows the old 
port drilled and a brass plug B, % in. in diameter and 3/16 in. 
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Repairing the Diaphragm Portion of Westinghouse Air Pump Governors 


prentice, but no one can tell whether a boy will make good by 
simply looking at him and making a casual investigation of his 
educational fitness. A boy should, of course, be made to pass 
certain requirements, but under the present laws in various states 
it becomes practically impossible to hire a boy under 16 years 
of age, and few boys at that age have not had at least some 
school training. It is advisable to give a boy about six months 


long, driven in. The jig C pilots the drill D in drilling a % in. 
hole through the plug B. Fig. 2 shows a facing reamer G fed 
by the jig C. The thickness of the reamer body is such that 
when enough stock is removed from the plug B, the jig will en- 
gage the shoulder at J. This operation squares up the seat and 
leaves it the right height. 

Fig. 3 shows the jig in position for operating the valve seat 
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reamer H. The reamer is dropped against the plug B, a disc L, 
0.018 in. thick is placed between the jig C and the collar J; a 
set screw M tightens the collar J, and the disc is then re- 
moved. The reamer H is then turned until the collar I en- 
gages the jig C; by this means a definite bearing is secured. A 
3/16 in. drill, provided with a stop, is run in from the lower end 
of the diaphragm body, its purpose being to maintain the correct 
length of % in. bore for port hole. 

Figs. 4 and 5 show the method of renewing the vent port. A 
short % in. brass plug K, threaded and drilled as shown in Fig. 
5, is screwed into the vent port tapping. A center punch is 
driven into the % in. hole of the plug K, setting it out and se- 
curing it from loosening. 

In Fig. 1 a beveled reamer F is shown in position for truing 
the union joint bearing. The reamer is fed by the nut E. 


TESTING CAR ROOFS FOR LEAKAGE 


The device shown in the engraving is in use at the Topeka 
shops of the Atchison, Topeka & Santa Fe for testing the 
roofs of box cars for leakage. It is arranged in the form of 
a stand pipe located at the side of the track, or between two 
tracks, and has a spray delivery which can be swung over the 
center line of the track. When not in use it can be swung to 
cne side out of the way. 

The construction is clearly shown in the illustration. <A 
fianged cast iron pipe 6 ft. long and 4% in. inside diameter is 
bolted to the top flange of a cast iron elbow, the side flange of 
which is connected to the water main. The lower flange of 
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Swinging Crane for Testing Car Roofs for Leaks 


this pipe extends inside the bore to a diameter of 275 in., thus 
forming a step bearing for the 2 n. extra strong pipe of which 
the swinging member is composed. A gland casting is bolted 
to the top flange of the 6 ft. pipe, the bottom flange of this 
casting forming a bearing for the vertical stop collar on the 
2 in. pipc. 

The nozzle 1s arranged to deliver a fan shaped spray which 
will reach practically all points across the roof of the car, the 
cars to be tested being drawn slowly underneath the crane. The 
device is being operated on the regular water main pressure, of 
100 lb. per sq. in. The cost of installation is small and arrange- 
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ments have been made to place similar devices at various points 


on the system where heavy repairs are made to freight cars. 


SPRING RIGGING AND TIRE REPAIRS 


BY J. S. WILLIAMS 
General Foreman, Chesapeake & Ohio, Charlottesville, Va. 


The maintenance of spring rigging and tires on heavy loco- 
motives gives the average roundhouse foreman considerable con- 
cern as to the quickest and cheapest metbod of handling the 
work, as it is essential that engines be repaired and returned 
to service as quickly as possible in order that no delay can be 
traceable to the mechanical department. 

The problem of handling such repairs has been solved in a 
simple and inexpensive manner at Charlottesville, by placing 


Driving Wheel In Position for Tire Work 


two drops in the rails of one of the roundhouse pits. This is ac- 
complished by removing from the pit track 36 in. sections of rail 
located under the front and back drivers. With the drops so 
located, any pair of wheels under a locomotive can be placed 
over one or the other. The short sections of rail, when not in 
use, are held in place by a 1% in. by 3 in. strap, bolted with 1 in. 
bolts. 

Al spring rigging and tire work is done on this pit. When 


Driving Wheel in Position for Applying a New Spring 


it 1s necessary to renew a driving spring, the wheel is first run 
up on a wedge, and blocking placed under the spring rigging 
in order to relieve the load on the spring which is to he removed. 
After this the wheel is run off the wedge, the 36 in. section of 
rail is removed and the engine is moved so-the wheel will drop 
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into this space, relieving the spring entirely of its load, so that it 
can be removed and a new one applied without the use of bars or 
spring pullers. 

When it is necessary to change, tighten or re-set a driving or 
trailing tire, blocking is first placed between the bottom brace 
of the frame and the journal box. This holds the wheel in its 
original position, while the short section of rail is removed 
and the engine is moved so the wheel will come directly over this 
space, leaving the entire circumference free. 

With the adoption of this method of handling this class of 
repairs, we have entirely eliminated the practice of jacking en- 
gines, at the same time reducing the expense for labor 50 per 
cent, and returning locomotives to service considerably quicker 
than when the old method was followed. 


RECLAIMING CAST STEEL DRIVING 
BOXES 


BY H. C. SPICER | 
Gang Foreman, Atlantic Coast Line, Waycross, Ga. 


It has been found practicable in the Atlantic Coast Line shops 
at Waycross, Ga., to refit cast steel driving boxes after they 
have become badly worn, so that they are again available for 
considerable service. 

If the slots shown at r, which form the seat for the spring 
saddle, are worn they are milled out on a key seating machine 
and a spring steel plate fitted in to bring them back to proper 
size. The hub face of the box is faced and dovetailed % in. to 
5/16 in. deep at 2, dnd the crown and hub brasses are poured 
in one operation. This makes an economical way of building 
up the hub side of the box when it is worn and saves consider- 


Operations In the Reciaiming of Cast Steel Driving Boxes 


able time and labor in the turning and fitting of the crown 
brass. It is believed that this operation could be well adapted 
to new boxes as well as old ones. Two wedge shaped slots are 
dovetailed on the shoe and wedge fits as shown at 3 and brass 
poured in to form a liner. The boxes can thus be brought up to 
the original size for the shoe and wedge fit. If the cellar bolt 
holes are broken out at the corners at 4, the corners of the box 
are planed off and plugs fitted to them and fastened in by Y 
in. dowels. 


FooLisH Question No. —.—"What elevation per mile, may be 
considered, with locomotive power, equivalent to an additional 
mile on a level road?" Will some of our railroad friends, who 
have more leisure than we, please answer the above query ?— 
.Editor.—F rom the American Railroad Journal, March 7, 1835. 
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CROWN SHEET EXPANSION STAYS 


BY N. H. AHSIUOLH 


The subject of crown sheet stays adjacent to tube sheet 
flanges, has been given much consideration in the past few 
years in an endeavor to correct existing defects in locomotive 
fireboxes. As a result of these defects, the renewal and patching 
of tube sheets form very considerable items of expense in firebox 
maintenance. Having had extensive experience with nearly 
every type of crown sheet stay, the writer will endeavor to show 
wherein lie the weaknesses of each type, and suggest a method 
of staying to eliminate tube sheet failures. 

First, considering the standard T bar construction as shown 
in Fig. 1, it is always found when necessary to remove T bars 
of this construction after a period of service of from four to 
eight years, that the bolts, bars and sling connections are all in 
one solid mass. Scale has formed around the slings and sup- 


Flg. 1—Standard Crown Bars in Radia! Stay Bollers 


porting bolts and nuts, making it very difficult to remove them 
from the boiler. This fact of scale formation will prove the ab- 
sence of flexibility, or any possible adjustment of this construc- 
tion to the various movements of the crown sheet due to tube 
sheet expansion and contraction. The deterioration of the top 
flanges of tube sheets is caused by the rigidity of T bar con- 
struction, which confines the resultant stresses set up by the ex- 
pansion of the tube sheet, to the short space between the top tube 
holes and the center line of the first transverse row of crown 
supporting bolts, as at C, Fig. 2. Where these stresses are dis- 
tributed over a wider area of the crown sheet the deterioration 
of the tube sheet knuckles is not evident. 

At the highest point on the top tube sheet flange, which lies 


Fig. 2—Effect of Rigid T Bar Construction 


ou the vertical center line, is where the first distortion due to 
expansion takes place, extending toward each side as distortion 
progresses. This can be proven in a Belpaire boiler, having ex- 
pansion crown stays as in Fig. 3, where the distortion of the tube 
sheet 1s always greatest in the center, gradually decreasing to 
nothing at the sides. Also by holding a short straight edge 
against the vertical web of the T bar at the center, a very decided 
deflection of the bar toward the backhead will be noted, espe- 
cially where the top tube sheet flange is badly distorted. This 
is shown at B in Fig. 2. l 

By rigidly bracing a crown T bar to and equidistant from the 
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crown sheet throughout its entire length, we secure the crown 
sheet so that, theoretically, no movement can take place at the 
center of the sheet unless a corresponding movement takes place 
under the entire length of the T bar. As the first compressive 
strains are communicated to the crown sheet in the center, the 
sheet under the entire length of the T bar receives corresponding 
strains much sooner than it would if not rigidly braced to the 
T bar. The foregoing statements will show that the flexibility 
of movement sought for is defeated by this construction. 

Another very serious defect arising from this method of stay- 
ing is the sagging or pocketing of crown sheets under the ends 
of T bars, as shown at B and B’ in Fig. 4. There are three causes 
for this condition: 

1. The application of thimbles or nuts between the crown 

sheet and the under side of the T bars; 
2. The backward twist of the center of the T bar as previously 
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Fig. 3—Expansion Crown Stays in a Belpalre Boller 


mentioned, which causes a forward and downward thrust 
of the ends of the T bar; 

3. The fact that the T bar is an independent factor and its 
expansion and contraction in length are not controlled by, 
and have no connection with the relative expansion and 
contraction of the outside and inside firebox sheets. 

The outside and inside firebox sheets being rigidly stayed, do 
not relatively change position due to expansion and contraction. 
For the same reason the T bar does not change position ver- 
tically. Horizontally it does expand and increase in length as 
there is nothing to prevent it from so doing. The sling stays 
F and G in Fig. 4, being radially applied, do not retard this move- 
ment. The T bar being curved, the expansion will follow the 
line of curvature and the resultant lengthening of the T bar will 
bring it closer to the sheet at the ends than at the center, 


Flg. 4—Standard Crown Bars After a Period of Service 


as at C and C”, Fig. 4. With each repeated firing of the boiler 
the bar lengthens and comes closer to the sheet. If there are 
thimbles around the end crown bolts, the sheet is forced down 
and bulges toward the fire. 

In proof of these statements, we find when applying to a new 
firebox the exact counterpart of the old one when it was new, a T 
bar removed from an old firebox, that the end holes do not 
line up with the holes in the firebox, and also that the radius of 
the T bar has changed. The T bar must be heated and the ends 
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raised to make it conform to the curve of the new crown sheet. 
This situation clearly shows that the ends of the bar havé come 
down; also that the bar has become longer while in service. 
To eliminate the sagging of crown sheets, the writer has prac- 
ticed the slotting of three end holes in each row of holes, 174 in. 
long for 1 in. bolts, then applying these three end bolts without 
thimbles between the T bar and crown sheet, as shown in Fig. 5. 


Fig. 5—Ellminating Crown Sheet Sagging 


Crown sheets with bars applied in this manner run four years 
without sagging or bulging of sheets, whereas bars applied with 
thimbles around all bolts will cause sheets to sag from Y in. to 
j4 in. within three years' service in the same districts. 

In making comparisons of the two methods, a peculiar condi- 
tion presents itself. Whereas a crown sheet will sag in engines 
with thimbles around the end bolts from Lë in. to 34 in. in three 
years' service, in engines having slotted holes in the bars and no 
thimbles around the end bolts, it is barely possible to insert a 
knife blade between the crown bolt nut and the face of the T bar, 
and the sheet has not sagged. 

While this practice has eliminated the sagging.of crown sheets, 
it has had no noticeable effect on the deterioration of flue sheet 
knuckles, the same defects existing with either method. 

Next let us consider the eyebolts shown in Fig. 6. Eyebolts 
in outside and inside firebox sheets, connected by sling stays, 
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Fig. 6—I!lustrating the Action of the Eyebolts 


have been used quite extensively in an endeavor to eliminate de- 
fects at the top tube sheet flange. When this arrangement is 
properly applied with all parts in tension, which is not always 
the case, we have, after a time, conditions as shown at B, Fig. 6. 
The edge of the crown sheet, curling back as a result of the 
upward movement of the tube sheet, will cause the top of the 
bottom eyebolt to move in a backward direction. When this move- 
ment first begins the supporting sling C, Fig. 6 becomes loose, 
but as distortion of the sheet progresses it gradually becomes 
tighter, the line from E to F becoming the hypothenuse of the 
triangle EDF, of which the slingstay and bottom eyebolt form 
the other two sides. The rigidity thus produced prevents flex- 
ibility of movement, and produces the same defects in the top 
tube sheet flange knuckles that are found with the T bar 
construction. 

Fig. 3 illustrates the application of sleeves in the outside fire- 
box sheet, through which the crown bolts are applied. The bolts 
have nuts and washers on the top end, and button heads at the 
crown sheet end. This arrangement bas been in use in the Bel- 
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paire boilers of an Eastern road for upward of 15 years, and 
with the exception of the style of nut and washer, 1s exactly the 
same arrangement now being extensively installed in radial 
stayed boilers. 

As tube sheet expansion progresses, with this method of stay- 
ing the crown sheet is curled up as shown at B in Fig. 3. The 
crown bolts in the first transverse row nearest the vertical center 
line as at C, Fig. 3, are forced backward causing the back end 
of the top of bolt to ride hard against the sleeve as at E. In 
these particular engines the sleeves were made of brass, and the 
bolts sunk into the sleeves to the depth of the threads. Further 
travel of the tube sheet upward caused the bolts to bend as at D. 

This arrangement allows stresses set up by tube sheet ex- 
pansion to spread over a larger area than any type so far dis- 


Fig 7—A Type of Construction Used In Radial Stay Bollers 


cussed. As a result of wider distribution of stresses, there was 
no deterioration of the top tube sheet knuckles evident; also 
there was never any sagging of crown sheets. The writer has 
repaired hundreds of boilers containing this type of crown stay, 
in many of which the distortion was so great that the tube holes 
were on a line with the rivet heads in the flanges, making it im- 
possible to expand the tubes in a proper manner, yet the top 
flange knuckles of these tube sheets were in perfect condition, 
no cracks or defects of any kind, outside of the distortion in 
shape, ever having been noticed. 

A very serious drawback to this construction is the fact that 
the vibratory strains of the tube sheet expansion are communi- 
cated to the outside sheet, which causes cracks to start through 
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the center of the rivet line shown at F, Fig. 4. These cracks 
always develop at the vertical center line first, and travel toward 
each side as distortion progresses. This is caused by the 
threads on the crown bolts sinking into the brass sleeves and 
communicating the vibration of the tube sheet to the roof sheet. 
In from tbree to five years' service it is always necessary to 
apply patches to repair these cracked sheets. 

Another defect of this construction is the fact that tbe greater 
the deflection of the bolts backward, the less tension there is on 
the bolts when the boiler is under pressure. These same defects 
will develop in an arrangement now being extensively applied to 
radial stayed boilers. In this case iron sleeves are used instead 
of brass, and ball joint nuts are used in the sleeves instead of 
flat nuts and ball joint washers. There is no doubt that tube 
sheet deterioration will be very materially reduced, and on ac- 
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count of outside sheets being circular there will be no cracks in 
these sheets. The fact remains, however, that after the sheets 
have become distorted, the bolts will never be in tension when 
the boiler is under pressure. 

A construction used by the railway previously referred to, in 
their radial type boilers, is shown in Fig. 7. Angle irons 4 and 
A’ are riveted to the outside sheets, and crowfeet b hung from 
them, the crown bolts being secured to the crowfeet as shown. 
The longest bolts are adjacent to the vertical center line, where 
the strains resulting from distortion of the tube sheet are taken 
care of by the ability of the crowfeet to move slightly, and the 
bolts to bend slightly and ride hard against the back of the holes 
in the crowfeet. This construction eliminates cracked tube sheets 
and there are no sagged crown sheets, but the same absence of 
tension in the bolts when the boiler is under pressure is in 
evidence. 

The foregoing illustrates practically every construction ex- 
tensively used to stay the crown sheet at the tube sheet flanges. 
There are serious drawbacks to every one, the most serious being 
the absence of tension on the bolts after distortion has taken 
place. This may be an important factor, contributing to the 
dropping of crown sheets due to low water. Bolts or braces 
which are not always in tension should never be applied to 
crown sheets. 

The application of more than two transverse rows of any kind 
of bolts to provide flexibility of sheets is an error. It will be 
plain after a study of the sketches in this article, that the crown 
sheet could not move vertically at the third or fourth transverse 
rows of bolts, without stretching at the side roll. 

Fig. 8 represents the writer's idea of a construction which will 
eliminate defects now existing. It consists of an I bar, cast with 
siotted holes, to allow the crown bolts to move as shown. By 
this construction the advantages of other arrangements will be 
retained, and the bolts will also be in tension all the time while 
the boiler is under pressure. 

In conclusion, the writer believes that the entire subject will 
become clearer in the minds of those interested whenever the 
idea becomes more prevalent that, while the tube sheet does 
move upward, the bolts in the crown sheet do not. The crown 
sheet curls upward and backward, and the top end of any bolt 
tapped at a right angle through the crown sheet must move at a 
right angle to the movement of the crown sheet, or backward 
and downward. All types of crown staying used are based on 
the theory that the top ends of crown bolts move upward as a 
result of tube sheet expansion. This is entirely wrong and can be 
readily proved so by the use of diagrams. 


CHECK NUT FOR HOSE CONNECTIONS 


BY CHAS. MARKEL 
In order to prevent the hose nuts between the engine and 
tender becoming loose and working off, allowing the water to 
be lost from the tender before the engine crew discovers it, the de- 
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Check Nut for Tank Feed Hose Connections 


vice shown in the illustration was developed by the author. A pro- 
jection or lug is cast on the hose nut and is threaded for a set 
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screw ; after the hose nut is properly tightened, the steel cupped 
set screw 1S Set tight against the feed pipe sleeve and the jam 
nut against the set screw, thus preventing the hose from becom- 
ing separated. 
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DEVICE FOR BENDING MEAT HOOKS 


y 


BY J. LEE 


The machine whose construction and operation are shown in 
the accompanying engravings, Was designed to reduce the cost 
of manufacturing meat hooks used in refrigerator cars. It is 
air operated and forms both ends of the hook in one operation, 
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Table and Cylinder of Device for Bending Meat Hooks 


the metal being worked cold. Before it was installed the hooks 
were bent hot by hand, each end being worked separately over 


a die. 
The machine consists of a table, to the under side of which are 


l - Fig. 3. 
Fig.l- Beginning of Stroke. . Start of Bend on 2nd. End. 


Start of Bend on /s End. 


Fig 4- End of Stroke. 
Hook Completed 


Fig. 2. 
Finish of Bend an Ist End. 
Operation of Die and Rollers 


secured an air cylinder and a bearing for the operating spindle, 
hich extends through to the top of the table. A rack working 
in a guide secured to the under side of the table transmits mo- 
tion from the piston to a pinion secured to the lower end of the 
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operating spindle. Die F shown in Fig. 1 is keyed to the upper 
end of the operating spindle. 

Hooks of two sizes are made, requiring different size dies. 
For the smaller size, roller brackets GG, Fig. 1, are placed in 
bosses NN shown on the engraving of the table and cylinder. 
For the larger size they are placed in bosses OO. 

Figs. 1, 2, 3 and 4 show the operation of the rollers in bending 
the stock as the die is turned through its operating angle of 
about 160 deg. In using the machine, stock in large quantities is 
cut to length on a polt cutter and taken by a man to a small 
steam hammer where the ends are pointed. The pieces are then 
taken by the machine operator and bent cold, ready for tinning. 
After passing through the tin bath the hooks are ready for ship- 
ment. The average output is 1,200 hooks per day. 


PORTABLE COMBINATION TEST RACK 


BY F. W. BENTLEY, JR. 
Machinist, Butler Shops, Chicago & North Western, Milwaukee, Wis. 


The increased number of operating parts used in connection 
with the E-T air brake equipment generally make the con- 
struction of a complete test rack somewhat dificult. The ac- 
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Arrangement of Detalls of Portable Combination Test Rack 


companying illustrations show a combination test rack with 
cut-out cocks so located in connection with rigidly attached 
reservoirs, that all parts of the locomotive equipment may be 
placed on it and tested either collectively or separately. 


Portable Combination Test Rack 
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The combination reservoir, so termed in the piping diagram, plied to the machine. The eccentrics are chucked by tightening 
can be used as a brake cylinder in connection with the ex- two nuts which clamp them sufficiently to take heavy cuts. The 
amination of the distributing valve, or may be utilized as a chuck is so designed that it will take as many different sizes of 
small train line volume in the examination of a feed or reducing eccentrics as may be desired by simply changing four grip 
valve, independent of the rest of the apparatus. The bleed pipe 
from the bottom of the combination reservoir is used for deter- 
mining the sensitiveness of the feed valves in an independent 
test, and for ascertaining in the distributing valve test, the 
sensitiveness of the application piston in building up leakage. 

The whole device is so arranged and built that it can be 
located anywhere about the shop, as it need only to be lifted 
clear of the floor to move it. The gage board is equipped 
with two extra gages, one brake cylinder or combination 
reservoir gage graduated in pounds, and one E-T No. 2 gage 
with connections direct to the application and pressure cham- 
bers in the combination drum. By this means, the independent 
test of a feed valve can be accurately made by the brake 
cylinder gage, and the condition of the graduating valve or 
the slide valve of the equalizing piston readily told by the 
action of the hands on the second No. 2 gage. 


CHUCK FOR ECCENTRICS 


BY C. L. DICKERT 
Assistant Master Mechanic, Central of Georgia, Macon, Ga. 


Eccentric Chuck Attached to a Boring MI 


A chuck for boring and turning eccentrics on a boring mill blocks and two studs from one hole to another; it is also made 
with one chucking is shown in the accompanying photograph adjustable for any throw of eccentric. 
and drawing. The chuck is simple in design, and is easily ap- Either the boring or the turning operation can be performed 
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Details of Chuck Used on the Central of Georgia for Boring and Turning Eccentrics on a Boring Mill 
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first; no laying off of the eccentric for throw is required. 
Whichever operation is performed first, the chuck is shifted to 
obtain the desired throw by loosening two nuts and turning 
the screw. The driver is fastened on the center line of the 
chuck, and is made in a U shape to fit over the rib in the ec- 
centric; this arrangement acts as a centering device, bringing 
all the eccentrics to the same center. The four saw-tooth grips, 
which are made of steel and hardened, are 174 in. high to allow 
clearance for tools. The dotted lines on the drawing show the 
position of the eccentric on the chuck with the clamps omitted. 


EMERY WHEEL STAND 


BY PAUL R. DUFFEY 


The engraving shows the general arrangement and details 
of an emery wheel stand for general shop use. This stand 
wil give a great deal of service before it is necessary to 
renew any parts. A special feature is the means employed 
to eliminate lost motion from the bearings. This will be 
seen in the arrangement of the shaft bearing bushing. The 
outside and inside nuts on the bushing keep it tight, and in 
order to adjust it so that lost motion may be taken up it is 
only necessary to loosen the outside nut and tighten the 
inner one. The tem wood strip should be a loose fit to 
allow for closing slightly without its being necessary to 
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CLIPS FOR HOLDING BRAKE CYLINDER 
HEAD GASKETS 


BY F. W. BENTLEY, JR., 
Machinist, Butler Shops, Chicago & North Western, Milwaukee, Wis. 


Brake cylinder head gaskets are the cause of much annoyance 
in roundhouse work. The light, narrow gaskets give the most 
trouble, particularly if they are being applied with the head, to 
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Clip for Holding Gaskets in Position 


cylinders which are placed in a horizontal position and close 
to the cab bracket sheets, with only 5 or 6 in. of working space 
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Arrangement and Detalis of Shop Emery Wheel Stand 


remove it and replace it with a thinner strip. This type of 
stand has been in use for some time in several shops and 
has proved to be much more successful than many higher 
priced machines. 


TUNNEL UNDER THE DANuBE.—A tunnel under the Danube is 
under consideration by the Roumanian government to form a 
connection with its newly acquired territory. A bridge was first 
considered, but as no protected site was to be found, military pre- 
cautions forced the abandonment of the project. The proposed 
tunnel will have heavily fortified terminals.—The Engineer. 


available for putting the head in place. A coating of thick 
white lead will in some cases keep the gasket on the joint face 
of the head while putting it in place, but as all gaskets are not 
exactly of the same diameter, due to the nature of the rubber, 
many of them cannot be held in place by this means. 

The use of clips, as shown by the accompanying illustration, 
prevents trouble from the slipping of the gasket, no matter how 
cramped and inconvenient the working quarters may be. Two or 
three of these clips hold the gasket securely, and after the head 
has been secured by drawing up one or two of the head bolts they 
can be readily pulled out. A number of the clips can be carried 
in the top of a tool box by means of a piece of tin. 
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GRINDING WHEEL STAND 


A floor type grinding wheel stand completely equipped with 
protection and dust hoods has recently been brought out by the 
Norton Company, Worcester, Mass. The new design is an out- 
growth of the experience of this company in the use of grinding 
wheels on the many types of floor stands now on the market. 


NORTON COMPANY 
UTE di 


Grinding Wheel Stand with Long Overhang Bearings 


While it is not a radical departure from other machines now in 
common use, care has been taken to provide rigidity of con- 
struction, safety, convenience of operation and durability of 
wearing parts. 

The weight and rigidity of the stand permit of a small founda- 


Protection Hood Covering the End of Grinding Wheel Spindle 


tion space and a long overhang of the bearing bed. This feature 
allows ample foot room for the operator. Each bearing is 
divided into two parts and the large bearing surfaces help to 
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insure long life. The diameter of the spindle in the bearing is 
made 1/16 in. oversize, allowing sufficient stock for regrinding 
when necessary. The portion of the spindle outside the bearings 
is made sufficiently long to take taper wheels, which have the 
same width ot face as the maximum width of straight wheels. 
End play on the spindle is easily taken up. The inside flanges 
are fitted loose on the spindle and driven by a key, making their 
removal a simple matter. Taper flanges of any make having 
holes of the right size may be used by cutting a spline in the 
hole to fit the square key in the spindle. 

Oiling is accomplished by the splash system. The oil reser- 
voir, under and between the two parts of the bearing, holds a 
supply of oil sufficient for several months. Al lubricant can be 
easily and quickly removed, and the reservoir is readily acces- 
sible for cleaning. Dust proof covers protect the bearings and 
an oil guard inside the bearing chaniber prevents oil from work- 
ing out through the joints of the bearing bed and the bearing 
cover. 

The underside of the overhanging bearing bed is provided with 


Protection Hood Bracket with Dust Exhaust Connectlon 


a machined seat and tee slots. Work rest brackets, protection 
hoods and surface grinding attachments are secured by bolts 
placed in these tee slots, and may be attached or removed very 
quickly. All attachments are independent and interchangeable. 
Whenever it is desired to grind large work that requires the 
removal of the work rest, the work rest bracket can also be 
removed. This permits the use of a wheel of minimum diameter 
without interference in grinding large pieces. The top surface 
of the work rest is chilled, insuring longer life, and is of suff- 
cient size to give adequate support for large and heavy work. 

A substantial belt guard, which permits anv belt angle from 
the vertical to 45 deg., extends 2 in. above the top of the maxi- 
mum size of wheels. This affords protection to the operator, and 
serves to protect the belt when long pieces are ground on the 
surface grinding attachment. The protection and dust hood has 
the double function of providing protection against injury in 
case of accident to the wheel, and, when connected with a suit- 
able dust removal system, against injury to health from inhala- 
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tion of dust. The bracket which supports the hood serves also 
as a dust exhaust pipe. 

The closed hood consists essentially of a heavy band of boiler 
plate and two heads or side plates. The hood surrounds about 
5/6 of the wheel, leaving a 60 deg. opening. A heavy steel slide 
provides adjustment for wheel wear. The slide travels in 
grooves describing an arc around a center other than the spindle 
center so that, irrespective of the size of a wheel, 60 deg. of 
the periphery of the wheel is exposed for grinding purposes and 
protection is always afforded. This type of hood covers the end 
of the spindle, thus preventing accidents due to catching clothing 
in the thread of the spindle. Through the employment of a 
special lock nut the outer head or side plate is easily removed 
to permit change of wheels. 


AUSTIN TRAILING TRUCK 


A gravity centering trailing truck with journal boxes separate 
from the frame has been brought out by the Lima Locomotive 
Corporation, Lima, Ohio, and applied to an order of Pacific type 
locomotives built for the Great Northern. It is designed to 
simplify the removal and replacement of journal boxes, and to 
provide a self-centering radial action of sufficient stiffness to 
prevent undesirable swinging of the rear end of the locomotive. 

As shown in the engravings, this truck has separate journal 
boxes fitting into steel pedestal castings which form part of the 
frame. To remove the boxes, it is merely necessary to remove 
the pedestal tie at the bottom of the jaw. The boxes, wheels 
and axles can then be dropped in the usual manner. The boxes 
compare with large sized tender boxes in size and weight, and 
can be handled in much the same manner. Wheels, axles and 
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being cast from the same pattern. The radius bar is located 


approximately on the center line of the axle. This position af- 
fords the maximum stiffness to withstand stresses due to hori- 
zontal thrust against the axle. It is built up of three parts. The 
side pieces are of heavy rectangular section, and are securely 
bolted to a cast steel hinge piece. The rear end of the framing 
is composed of two side bars secured to the cast steel pedestals, 
and a cross bar connecting the rear ends of the side bars. On 


Austin Traller Truck Completely Assembled 


the cross bar is shown a spring centering device, but this is un- 
necessary and may be omitted. 

"The suspension system consists of two transverse cradles, one 
in front and one back of the axle, which are suspended from 
the springs by stirrup hangers. The rear cradle receives its 
load from a fulcrum casting secured to the locomotive frames, 
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General Arrangement of the Austin Traller Truck 


journal brasses can be made to interchange with those used on 
other types of trailing trucks. 

The pedestal castings are rigidly fastened to the radius bar, 
and in no way depend upon the pedestal ties for stiffness. The 
sole function of the latter is the retention of the boxes in the 
jaws. The pedestal castings are reversible, both right and left 


and resting on the spherical heads at the lower end of the flexible 
hangers. The front cradle receives its load from the rear end 
of the driving equalization system through flexible hangers 
similar to those on the rear cradle. 

The spherical heads at the lower ends of the flexible hangers 
provide for universal angular movement. The first knuckle 
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joint above these spherical ends allows a forward and backward 
movement, which compensates for the longitudinal component 
of the radial action. The transverse movement of the cradle is 
governed at the top by the heart-shaped link suspension of the 
flexible hangers. This suspension gives a rigid bearing and as- 
sures stable equilibrium while the engine is on straight track; 
it always tends to insure recentering on leaving a curve. The 
suspension system is neither attached to nor guided from the 
frame at any point except where the load is delivered, thereby 
eliminating a source of wear and relieving the parts of unneces- 
Sary stress. 

When the truck acts on a curve there is very little angular 
stress on any one member of the suspension system. Trans- 
verse flexibility is provided for, not only at both ends of the 
flexible links but at the connection between the cradles and 


Austin Trailer Truck in Position Under a Locomotive 


spring hangers. These trucks have been observed on twenty- 
three degree curves and their action is excellent in this particular, 
the compensating effect of the members of the suspension system 
being particularly noticeable. 

The journal boxes are oiled in the usual manner by packing 
in the cellars. Oil cellars are located on both the inside and 
outside frame members, the inner oil cellars serving to oil the 
wheel hubs, and the outer cellar serving as an auxiliary oiler 
for the crown brass. 

The engine frame construction required by this truck is very 
simple, the only attachment to the main frames being the fulcrum 
casting at the rear of the truck. 


AUTOMATIC FLANGE LUBRICATOR 


A type of flange lubricator for location outside of the cab 
has recently been brought out, the operation ot which is entirely 
automatic. [t consists of an oil tank or reservoir mounted at 
any convenient location on the running board, a feed nozzle on 
the flange and between these a ball valve which controls the 
flow of oil from the reservoir to the flange. This valve is shown 
in the accompanying illustration. It consists of a body H which 
contains the ball B and the plunger C, operating the valve V. 
The valve body is installed on road engines with the regulating 
screw pointing toward the boiler so that any swinging or rolling 
motion on curves will cause the ball B to roll against the plunger 
C, momentarily unseating the ball B and permitting oil to How 
to the flange. The amount of oil fed to the flange is controled 
by the tension of spring S. This is regulated hy the screw R and 
controls the lift of valve I’. 

On switching locomotives the lubricator body is installed 
parallel to the center line of the boiler instead of at right angles 
to it, so that the lubricator is operated by shocks at either. end 
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of the locomotive, such as are caused by a quick stop or by 
coupling cars. The operation is entirely by gravity, no steam 
or air connections being required. It is designed to use any 
kind of oil that will flow freely, and is said to require only suf- 


Control Valve of Automatic Flange Lubricator 


ficient attention to keep a supply of oil in the tank. It is manu- 
factured by the Detroit Lubricator Company, Detroit, Mich. 


DIRECT OIL DRIVEN AIR COMPRESSOR 


The increased use of low grade oil fuel for power purposes 
has led to the design of the oil engine driven air compressor 
shown in the illustration. This machine, which is built by 
the Ingersoll-Rand Company, New York, is of the direct- 
connected straight line type and the design of the air end 
somewhat resembles this company's standard line of small 
compressors. 

The feature of greatest interest in this machine is the 
design of the driving end. This consists of a single oil engine 
cylinder set bchind the air cylinder and directly connected, 


Direct Driven Air Compressor for Low Grade Oil Fuel 


by means of an extended piston rod, to the air piston. [t 
follows, in general design, a type known as the hot bulb 
engine, which is a development of the Diesel engine, and 
combines a high thermal with simplicity of 
construction. 

The power cylinder is of the single acting two-cycle type. 
It is water-Jacketed and is supported by a heavy distance 
piece, reaching to the foundation and bolted to the air cylin- 
der. dt is fitted with a torch for heating the ignition bulb 
preliminary to starting. After the compressor is under way 
this torch is dispensed with. 

The fuel is automatically injected into the combustion 


efficiency 
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chamber, by means of a small pump on the side of the frame, 
operated by the main shaft. It enters in the form of a finely 
atomized spray and is immediately ignited by the hot bulb, 
dispensing entirely with electric sparking devices. The stroke 
of the fuel pump is regulated by a centrifugal governor lo- 
cated in the flywheel, thus regulating the amount of fuel 
injected into the cylinder in proportion to the load. This is 
supplemented by a regulating device, on the intake to the air 
cylinder, of the usual design. 

The operation of this machine is free from the losses com- 
mon to the average two-cycle gasolene engine, in which part 
of the incoming charge follows the exhaust gases through 
the outlet ports and is wasted. This is due to the fact that 
the fuel, instead of being vaporized by an outside agency and 
introduced with the air used for scavenging, is injected di- 
rectly into the cylinder, at the end of the compression stroke. 
Since air only is used during the scavenging period of the 
stroke, the inlet and outlet ports can be so arranged that 
more thorough scavenging is afforded. 

A small quantity of the water from the cylinder jacket is 
introduced into the combustion space. This water performs 
the function of regulating the temperature in the cylinder, 
therebv preventing an undue rise in temperature of the parts, 
causing disassociation of the fuel It tends to reduce the 
maximum pressure in the cylinder while slightly increasing 
the mean effective pressure, making a smooth running and 
highly economical machine. The amount of water injected 
is regulated according to the load on the compressor. 

At present this machine is made in but one size with a 
capacity when running at 325 r. p. m. of 66 cu. ft. of free 
air at 100 lb. pressure and 73 cu. ft. at 80 lb. pressure. The 
fuel consumption at this speed, and under average operating 
conditions, is claimed to be about 2.2 gal of kerosene per 
hour. It is adapted to run on either kerosene, fuel oil or 
distillate. 


HEAVY DUPLEX MILLING MACHINE 


Two heavy upright duplex milling machines of the type 
shown in the illustration were recently furnished to the 
Pennsylvania Railroad by the Newton Machine Tool Works, 


Heavy Upright Duplex Milling Machine 


Philadelphia, Pa. This type of machine is adapted to the 
milling of boxes, shoes, wedges and similar work. When 
used for slabbing and channeling locomotive rods, an arbor 
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is placed between the two spindles in order to increase the 
production by driving the arbor írom both ends. The length 
of the table is 8 ft., the width between uprights is 36 in., and 
the maximum height from the center of the spindles to the 
top of the table is 30 in. Each spindle has a maximum in and 
out adjustment of 10 in. 

The spindles rotate in bronze bushed sleeves and are ar- 
ranged to drive by means of broad face keys and to hold 
the cutters and arbors in place by means of through retain- 
ing bolts. Each spindle is driven by a 35 horse power motor, 
through a large diameter bronze worm wheel and hardened 
steel worms. The motor speeds range from 500 to 1,500 
revolutions per minute. The drive íor each spindle is 
clutched to permit of independent or simultaneous operation, 
as desired. The spindle saddles are counterweighted and 
have independent or simultaneous vertical adjustment by 
hand, control of which is from either side oí the machine. 
In addition to the hand vertical adjustment, reversing power 
elevation is obtained by means of a 5 horse power motor 
mounted on top of the tie beam. 

Movement of the table is obtained through a coarse pitch 
steel rack and angular bronze pinion. Nine changes of feed, 
ranging from 14 in. to 8 in. per minute are obtained without 
removal of gears, by means of a sliding sleeve feed box. 
The large hand wheel shown in the illustration is arranged 
to occupy two positions, one for vertical adjustment of the 
saddles and the other for adjusting tbe table. The machine 
throughout is of very heavy construction, the uprights, the 
table and the base being heavily ribbed. 


FRICTIONLESS RETURN ROLLER SIDE 
BEARING 


A side bearing of the single-roller type has recently been 
develeped on the Atlantic Coast Line, and is automatically self- 
centering without the use of springs or inclined surfaces. It 
is so designed that the roller will not slide, its movement being 
rolling whether loaded or light. 

The principal difference in construction between this and other 
types of single roller side bearings lies in the method of securing 
the roller in the housing. Two pins, one on either end, located 
off center and approximately 90 deg. apart, project into pockets 
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Singie Roller, Self Centering Side Bearing 


in the housing. These pockets are designed to form guides in 
which the pins move as the roller revolves. The center of 
gravity of the roller is located off center, thus causing it to 
return to the central position automatically. The surface on 
which the roller moves is without incline, and the adjustment 


_ 


—_—_— — W "-—-—A————— M— rr r 
de a ^) m 


4 


— —— — ——À 


Jury, 1914 RAILWAY AGE GAZETTE, MECHANICAL EDITION 385 


between it and the body side bearings can therefore be made 
as close as desired. 

Bearings of this tvpe have been in service on the Atlantic 
Coast Line for nearly a year and the results are claimed to be 
very satisíactory. The rollers are amply strong for use under 
cars of any capacity up to 100 tons. Tests have demonstrated 
that each roller will stand a load of 55 tons before becoming 
distorted in any way, and 120 tons without being crushed to 
destruction. 

Application for patent has been filed by C. L. Meister, 
mechanical engineer of the Atlantic Coast Line. The roller is 
being manufactured by the National Malleable Castings Company, 
Cleveland, Ohio. 


— 


PNEUMATIC PRESS FOR GENERAL WORK 


The 25,000 lb. pneumatic press shown in the accompanying 
illustrations was developed in the shops of the Central of 
Georgia at Columbus, Ga. The most important feature of this 
device is its adaptability to a large variety of bending, straighten- 
ing and forming operations in connection with the repairing of 
steel cars, frogs, switches, etc. 

A heavy stcel table forms the base of the press. Pockets are 
provided in the table, in which dogs can be placed to keep the 
work from slipping. The uprights and top cross members are 
formed of heavy channels. A trolley is provided on the top 


Pneumatic Press Adapted to a Wide Range of Operations 


cross members, from which is suspended a 19 in. air cylinder. 
having a 3 ft. stroke. The cylinder may be movea throughout 
the entire width of the table by means of a hand chain and gear- 
ing on the troliey. The piston rod is 5 in. in diameter and the 
air cylinder is double acting, so that power can be applied either 
to push or pull on the rod. The operator's valve is designed 
to give a very delicate control of the pressure on the piston. 
The rod is guided by means of a box traveling between two 
cross channels, which may be securely held at any convenient 


point. There are no parts that will be injured by exposure to 
weather and the press mav be installed at any convenient point 
in the shop yard where coinpressed air is available. 

At the shop of the Central of Georgia, where the original press 
is still in service, a considerable reduction in the cost of steel 
car repairs is claimed to have been effected since its installation. 
The force on this work is stated to have been reduced írom 
26 to 10 men. Damaged sheets, rolled shapes, sills, etc., from 
steel cars, truck frames, brake beams and bent drawbars which 
must be scrapped or put in shape in the blacksmith or boiler 
shop at considerable expense, can be straightened under the press 
at a slight cost. With the exception of heavy sills and I beams, 
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Straightening Steel Car Material with Pneumatic Press 


car material is straightened cold and the parts fit, when put 
together again, without the necessity of reaming rivet holes. 
The press is very simple and can be operated by common yerd 
laborers without danger of injury to the machine or the oper- 
ator. It is now being manufactured by the Curtis Pneumatic 
Machinery Company, St. Louis, Mo. 


VERTICAL SHAPER 


The 10 in. vertical shaper shown in the illustrations has 
been developed by the Pratt & Whitney Company, Hartford, 
Conn. It is especially adapted to die cutting, and the tool 
post construction permits the use of unusually short tools 
on outside work. 

The rotary table is mounted on dove-tailed bearings which 
are provided with taper gibs for maintaining the proper rela- 
tion between the bearing surfaces. Both hand and power 
control of the longitudinal, transverse and rotary feeds is 
provided. A quick indexing mechanism also forms part of 
the construction, whereby the table may be rotated 72, Yi, 14, 
Lë or 1/12 of a revolution by disengaging the regular worm 
hand feed and turning the table by hand. 

The ram driving mechanism provides a quick return stroke 
and is arranged to afford a convenient method of adjusting 
the length of the strrke by means of the dial shown on the 
side of the machine. A clutch, the lever of which is shown in 
the illustration, provides a means entirely independent of 
the countershaft for controlling the ram. 

Angular adjustment of the ram 1s accomplished by mount- 
ing it in an independent bearing, the upper part of which is 


386 RAILWAY AGE GAZETTE, MECHANICAL EDITION 


pivoted on a trunnion, enabling the bearing and the ram to 
be swung on an angle, suitable graduation in degrees being 
provided. The ram bearing fits throughout its length in the 


Head of Vertical Shaper, Showing Angular Adjustment 


upright and is longer than the ram, providing adequate support 
for the maximum length of stroke. 


Ten-inch Vertical Shaper 
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A swiveling ram head is provided which enables the oper- 
ator to adjust the tool in the most advantageous position 
and permits the planing of two or more sides of the work at 
one setting. The tool post is designed to clamp from the 
back, thus eliminating the projection of the clamping screw 
beyond the cutting edge of the tool. This construction per- 
mits the use of short tools on external work. 

The angular adjustment to the ram of this machine makes 
it especially adaptable to the cütting of dies as the ram may 
be set to give the desired clearance below the cutting edge 
of the die. 


CAR CLOSET 


A type of car water closet has recently been developed by the 
Dayton Manufacturing Company, Dayton, Ohio, which possesses 
several new features. Before its introduction it was necessary 
to mount the supply valve at the back of the hopper and below 
the top. In this position the valve is difficult of access for 
repairs without disconnecting the pipes and operating connec- 
tions, and removing the hopper from its fixed position. 

In this type of closet the supply valve is mounted on the side 
wall in an accessible position. It is operated by the customary 


Car Water Closet with Separate Supply Valve 


lever handle, which is also connected through adjustable rods 
to the dump pan shaft. The hopper may be set at any angle, 
and as close to the walls as may be necessary, standard pipe 
connections leading from the wall valve to the rear of the hopper. 
The valve is always immediately accessible for renewing gaskets, 
and it is ordinarily unnecessary to break the pipe connections 
after the closet is once installed. The closet 1s adapted for either 
gravity or air pressure water supply. When air pressure is to be 
used, a special adjusting valve is furnished. 


BrIDGE Across THE Hupson.—At a highly respectable meeting 
held at Albany on Wednesday, February 4, a committee of 30 
was appointed to draw up a petition to the Legislature on the 
subject of a bridge across the Hudson.—FProm .Imerican Rail- 
road Journal, February 14, 1835. 
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NEWS DEPARTMENT 


Five thousand employees of the Baltimore & Ohio, from points 
east of Pittsburgh and Parkersburg, will hold their thirty-third 
annual reunion at Harper’s Ferry, W. Va.. on July 30. 


Two men. who recently held up an Illinois Central passenger 
train in Louisiana, have been indicted at Amite City, La., for 
murder. The negro porter on the train was shot by the robbers 
and died soon atterward. 


At the Anglo-American Hundred Years Peace Exposition, 
now open in London, the Southern Railway has the only exhibit 
made by an American railway. It is a handsome display of the 
agricultural, horticultural and mineral products of the southern 
states. 


By the new time tables adopted recently, the New York, New 
Haven & Hartford discontinues 163 passenger trains, making a 
saving of 3.350 train miles a day. It is said that these trains 
have been found to be earning less than 50 cents a mile. The 
Philadelphia & Reading has discontinued a number of short-trip 
passenger trains. 


The Union Pacific is to show at the Panama-Pacitic Inter- 
national Exposition at San. Francisco, next vear, a reproduction 
of the notable features of Yellowstone National Park, and it 
has been estimated that the cost of the display will be $500,000. 
This display will occupy four acres of ground near the eastern 
entrance to the exposition enclosure. 


On the Pennsylvania Railroad, bv a recent order, whenever 
passenger coaches are crowded, a train man must announce the 
number of seats available in other coaches, and must tell the 
number of seats available in each coach. Special care must be 
exercised at the larger terminals where passengers are liable to 
be inconvenienced bv the congestion of travel. 


The Erie Railroad, when sued recently by a milkman for 
$25,000 damages on account of an injury received when he drove 
his horse and wagon on a highway crossing, and was struck 
by a locomotive, replied with a counter claim of $100 for damage 
to the locomotive, declaring that the plaintiff had approached 
the crossing at a rapid, reckless and dangerous rate of speed. 


Eleven thousand Italians are employed on the Pennsylvania 
Railroad, and the company has issued a leaflet telling something 
of their activities. These men are not all laborers, a list being 
given showing twenty-five or more different occupations, in which 
they are engaged. On the Pittsburgh division there are twenty- 
seven Italian track foremen and 42 assistant foremen. More than 
2.000 Italian emplovees of the road are studying English in a 
correspondence course, maintained by the company for their 
benetit. 


Dr. Harold Pendir, professor of electrical engineering at 
Massachusetts Institute of Technology, and director of the re- 
search division of the department of electrical engineering, has 
been appointed professer-in-charge of the department of elec- 
trical engineering. at the University of Pennsylvania, to take 
the place next fall. Heretofore the departments of mechanical 
and electrical engineering at the University of Pennsylvania 
have been under the joint direction of the Whitney professor 
of dynamical engineering. From the beginning of next year 
the department of electrical engineering will be on an independ- 
ent and co-ordinate footing with the departments of civil and 
mechanical engincering. 


The musolophone is bemg installed in the new terminal station 
of the Canadian Pacitic at Windsor street, Montreal. The “muso- 
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lophone" is a telephone with a large receiver used to announce 
trains in the waiting rooms and other parts of the station, a 
single announcer talking into a telephone transmitter which is 
connected with as many receiving instruments as may be desired. 
It appears that devices of this kind, of three or more different 
makes, are now in experimental use in one or more cities. The 
device in the Grand Central Terminal, New York City, which 
was installed there two or three years ago, is now used only in the 
smaller rooms, the large central waiting room having developed 
such loud and troublesome echoes that the use of the telephone 
arrangement was given up. 


On June 13 and 16 the Long Island Railroad carried more 
than 50,000 people between New York and the polo grounds at 
Meadow Brook, Long Island, all without accident to either pas- 
sengers or employees. About 15.000 passengers were taken to 
Manhattan and Brooklyn after Tuesday's game was over. 
Saturday, the 13th, was one of the biggest days the Long Island 
Railroad has ever had, in that it carried, on all its lines, about 
300,000 passengers, 23,000 of whom were passengers to and from 
the first polo game. Twenty-four trains were unloaded at 
Meadow Brook on Tuesday in little more than an hour; and all 
this business was handled on a single track branch line which 
ordinarily is but little used for trafic. The Pennsylvania sta- 
tion, New York, which is the Long Island terminal in Man- 
hattan, received and despatched more trains in the four days 
ending Tuesday midnight than during any similar period since 
the station was opened to the public. In these four days over 
1,600 trains were handled there, and it is estimated that 750,000 
people availed themselves of the facilities of the station, while 
the number of passengers arriving and departing was over 
570,000, an average of more than 142,000 per day. The largest 
number using the station in any one day was on Saturday, ap- 
proximately 170,000. All of the additional trafic was handled 
without any delay to the regular trains. 


A CORRECTION 


G. E. Sisco, assistant engineer of motive power of the 
Pennsylvania Lines West, advises that the statement made in 
his discussion of the paper on Front End Design and Air 
Openings of Grates and Ash Pans, before the International 
Railway Fuel Association and reported in the Railway Age 
Gazette, Mechanical Edition, June, 1914, page 285, giving the 
evaporation per hour for the locomotive with elliptical nozzle 
as 58,882 lb., should have been 53,882 Ib. 


NEW RAILROAD Y. M. C. A. BUILDING IN NEW YORK 


. The railroad branch of the Young Men's Christian Association 


“of New York City, which is the title of the well-known institu- 


tion on Madisen avenue near the Grand Central Terminal, has 
moved into a new building which has been built on the east 
side of Park avenue, between Forty-ninth and Fiftieth streets. 
The building which has been occupied for the past 25 years 1s 
to be torn down to make way for extensions of the Grand 
Central Terminal. The new building stands on steel columns 
above the tracks of the yard, about 1.000. ft. or four blocks, 
north of the northerly front of the station. It is 200 ft. long. 
47 ft. deep and seven stories high, of cream colored pressed 
brick trimmed with Indiana limestone. On the right of the 
main entrance hall is a social room 40 ft. x 70 ft., adjoining 
which is a reading and writing room. This floor, in addition to 
the usual facilities, has a barber shop and a billiard room. 

On the secend floor is a restaurant. having three dining 
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rooms, with a total seatiag capacity of 320. The association in- 
tends to run a model dining room and kitchen, both to be open 
at all times to visitors. Prices of meals will range from ten 
cents to fifty cents, the popular luncheon being 30 cents, table 
d'hote. The kitchen is 130 ft. by 27 ft., and adjacent to it are 
a rest room and a dressing room for the waitresses. The third 
floor has a gymnasium 40 ft. by 75 ft., two full stories in height, 
with a spectators’ gallery. This room has a stage and a dress- 
ing room, and when used as an auditorium will seat 500 persons. 
On this floor there are bowling alleys and class rooms for night 
schools; also the association library and a dark room for the 
Camera club On the fourth floor there is a lecture room, 
seating 125 persons; and the balance of this floor, together with 
the fifth, sixth and seventh stories will be used entirely for 
dormitories, having a slecping capacity for 226 men. The sleeping 
rooms average 6 ft. by 17 ft., and all have outside windows. On 
the roof there are tennis and hand ball courts. 

This association was started in October, 1875, and Cornelius 
Vanderbilt, grandson of Commodore Vanderbilt, was its most 
liberal patron. He gave the building which has now been aban- 
doned, the railroad company furnishing the land. For the new 
building at Forty-ninth street William K., Frederick W. and 
Alfred G. Vanderbilt have given $100,000 each, and the two rail- 
road companies have given large sums. The right to the site is 
held by a long lease. 


<—" 


THE UNIVERSITY OF PITTSBURG RAILWAY 
MECHANICAL ENGINEERING COURSE 


The school of engineering of the University of Pittsburg is 
going to offer, beginning with the fall of this year, a compre- 
hensive course in railway mechanical engineering and adminis- 
tration in which instruc- 
tion will be given in 
such subjects as mate- 
rials of railway engi- 
neering, operating units, 
railway design, utiliza- 
tion of locomotives and 
cars, railway shop meth- 
ods, fundamentals of 
railway practice, etc. 
L. E. Endsley, now con- 
nected with the railway 
course at Purdue Uni- 
versity, has been made 
a professor in the new 
course with the title 
of professor of mechan- 
ical railway engineering. 
Mr. Endsley is at pres- 
ent professor of railway 
mechanical engineering 
at Purdue, and has been 
with that school since 
his graduation from it in 1901. In 1903, he was appointed in- 
structor in the locomotive laboratories of che university. He 
was advanced two years later to assistant professor, and in the 
following year became associate professor of railway mechanical 
engineering. In 1908 he was appointed professor of railway 
mechanical engineering and was given direct charge of the 
Master Car Builders! laboratory, which is located at Purdue 
University. In that way he has had charge of the tests con- 
ductcd on the brake shoe testing machine of the Master Car 
Builders’ Association for the last 12 years. He has also con- 
ducted a great many tests pertaining to superheated stcam, and 
has presented papers relating to that work before the Master 
Mechanics’ Association. Mr. Endsley was in direct charge of 
the locomotive laboratories during the tests on locomotive front 
ends, conducted by the Master Mechanics’ Association. He also 
conducted, some years ago, for the American Steel Foundries 
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some interesting tests on the construction oí the íreight car 
truck as affected by the different degrees of curvature. The 
new department in which Mr. Endsley has become a professor, 
is under the direction of D. F. Crawford, general superintendent 
of motive power of the Pennsylvania Lines West of Pittsburgh. 


ELECTRICAL ENGINEERING RESEARCH AT THE 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


The activities in electrical engineering research at the Massa- 
chusetts Institute of Technology have developed very rapidly 
during the past year and a noteworthy extension of the organ- 
ization for administering the researches has recently been ef- 
fected. This has been aided by the co-operative agreement be- 
tween Harvard University and the Institute of Technology 
whereby the departments of electrical engineering in the two in- 
stitutions were practically merged. 

By this new organization for the research laboratory there is 
created a research committee, to whom reports are made upon 
the progress of the various researches. The committee com- 
prises the following members of the electrical engineerirg de- 
partment staff: those who are supervising or actively engaged in 
research work in the research laboratory; those who are per- 
sonally carrying on research work in any branch of the depart- 
ment; and those who have completed a reorganized piece of re- 
search work during the preceding year. The research commit- 
tee, as a whole, will meet once a month during the school term, 
such meetings being open to all members of the department 
staff. The chairman of the research committee is also chair- 
man of the executive committee of three members, who will 
carry on the executive work of the general committee. By this 
arrangement the research activities of the department will be 
brought into close relation with the regular teaching work. Thus, 
any member of the staff, whether professor, instructor, or as- 
sistant, who desires to carry out any original investigation may 
become identified with the research work through the research 
committee. . Some of the special resources of the research labo- 
ratory which have not been designated for use in a particular 
investigation may be used in providing such a man with appa- 
ratus and other laboratory facilities. Even if a member of the 
department staff is not able to devote a considerable portion of 
his time to an experimental investigation, he still has the oppor- 
tunity of offering suggestions upon the conduct of investigations 
which are being made by others. From the standpoint of the 
younger members of the staff, the opportunities of entering the 
enthusiastic atmosphere which accompanies the successful con- 
duct of original research are most unusual. 

The staff of the research laboratory at present includes six 
research associates and assistants who give their whole time 
to research. This number will be increased to nine on July 1, 
1914. In addition to the work of these men, who are appointed 
by the institute, the theses of four students who are candidates 
for advanced degrees in electrical engineering have been carried 
on in the research laboratory during the past vear. The study 
of a wide variety of problems has already been undertaken by 
the laboratory. 


MEETINGS AND CONVENTIONS 


International Railway Fuel Assoctation.—It is announced that 
the seventh annual convention of the International Railway Fuel 
Association will be held at Chicago, May 17-20, 1915. 


Air Brake Association.—The executive committee of the Air 
Brake Association has decided that the twenty-second annual 
convention of the association will be held May 5-7, 1915, at the 
Hotel Sherman, Chicago. 


International Railway General Forements Association —Wm. 
Hall, secretary-treasurer of the International Railway General 
Foremen's Association, has moved his office from 829 to 914 
West Broadway, Winona, Minn. 
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Scventh Congress of the International Association for Testing 
Materials.—The seventh congress of the International Associa- 
tion for Testing Materials will be held under the patronage of 
the Czar of Russia, in St. Petersburg, August 12-17, 1915. Four 
days will be devoted to the discussion of the most important 
problems on testing materials. After the congress extensive ex- 
cursions in the interior of Russia have been arranged. 


American Railway Tool Foremen's Assoctation—The sixth 
annual convention will be held in Chicago, July 20-22, at the 
Hotel Sherman. The following is the program: July 20, 9:30 
a. m.—Opening address; Standardization of Reamers for Loco- 
motive Repairs; Machine Tool Repairs. 

July 21.—Special Tools for Drilling, Reaming and Milling; 
Tool Room Grinding; address: Safety First in Grinding. 

July 22.— Distribution of Tools for Shop Use; Dies for Cold 
Work, Press and Special Punching. 


Chief Interchange Car Inspectors’ and Car Foremen’s Asso- 
ciation.— The annual convention of this association will be held 
in the Hotel Sinton, Cincinnati, Ohio, August 25-27. The pros- 
pects are that it will be one of the largest and most important 
meetings in the history of the association, and every one who can 
possibly attend is urged to do so. It is being recognized by car 
department officers that the interpretation given to the M. C. B. 
rules of interchange at the meetings of this association are of 
great help to all those concerned in the interchange of cars. 


International Railway General Foremen’s Association.—The 
outlook for a good convention this year is very bright; assur- 
ances are being received from many members of their intention to 
attend, and they are being encouraged by their superintendents ot 
motive power not only to attend the convention, but also to be- 
come members of the association. Advance copies of the various 
papers were sent out to all the members 30 days prior to the 
convention, and all concerned should read these papers over care- 
fully. It is expected that a new departure will be made at this 
convention, in that the topics will be announced from the chair, 
and the members wil] proceed at once with the discussion, thus 
dispensing with the iost motion of reading the paper through first, 
so that unless the papers have been read before they are taken up 
in the convention, they cannot be discussed intelligently. 


The following list gives names of secretarics, dates of next or regular 
meetings, and places of mecting of mechanical associations. 


AIR BRAKE Assocration.—F. M. Nellis, 53 State St., Boston, Mass. 
vention, May 5-7, 1915, Hotel Sherman, Chicago. 

AMERICAN RatLway Master Mecuanics’ Assoc.—J. W. Taylor, Karpen 
building, Chicago. 

AMERICAN RatLway Toot ForemMen’s Assoctation.—A. R. Davis, Central of 
Georgia, Macon, Ga. Convention, July 20-22, 1914, Hotel Sherman, 
Chicago. 

AMERICAN SOCIETY FOR TESTING MATERIALS.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENciNEERS.— Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. 

Car FonEMEN's ASSOCIATION OF CHicaco.—Aaron Kline, 841 North Fiftieth 
Court, Chicago: 2d Monday in month, except July and August, Lyt- 
ton building, Chicago. 

CHIEF INTERCHANGE Car INSPECTORS AND CAR ForEMEN’S ASSOCIATION.— 

. Skidmore, 946 Richmond street, Cincinnati, Ohio. Convention, 
August 25-27, 1914, Cincinnati, Ohio. 

INTERNATIONAL RAILWAY Fuel Association.—C, G. Hall, 922 McCormick 
building, Chicago. Convention, May 17-20, 1915, Chicago. 

INTERNATIONAL RAILWAY GENERAL FOREMEN’S AssociaTioN.— William Hall, 
914 W. Broadway, Winona, Minn. Convention, July 14-17, 1914, 
Hotel Sherman, Chicago. | 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ AssociATION.—4AÀ. L. Wood- 
worth, Lima, Ohio. Convention, August 18-20, 1914, Milwaukee, Wis. 

Master Borrer Makers’ Association.—Harry D. Vought, 95 Liberty St., 
New York. 

Master Car Buitpers’ AssociaTION.—J. W. Taylor, Karpen building, Chi- 
cago. 

Master Car AND Locomotive Painters’ Assoc. oF U. S. AND CANADA.— 
A. P. Dane, B. & M., Reading, Mass. Convention, September 8-11, 
1914, Nashville, Tenn. 

NIAGARA Frontier Car Mais Association.—E. Frankenberger, 623 Bris- 
bane building, Buffalo, N. Y. | Meetings monthly. 

RAILWAY STOREKEEPERS’ AssociaTION.—-J. P. Murphy, Box C, Collinwood, 
Ohio. 

TRAVELING ENGINEERS’ ASSOCIATION.—W. O. Thompson, N. Y. C. & H. R, 
East Buffalo, N. Y. Convention, September 15, 16, 17 and 18, 1914, 
Hotel Sherman, Chicago, Ill. 
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PERSONALS 


It is our desire to make these columns cover as completely as 
possible all the changes that take place in the mechanical de- 
partments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in helping 
to bring this about. 


GENERAL 


C. O. DesticHE has been appointed superintendent of motive 
power of the South Dakota Central, with office at Sioux Falls, 
S. D., succeeding H. J. Osborne, resigned. 


A. C. HINCKLEY, superintendent of motive power and machin- 
ery of the Oregon Short Line, has moved his office from Salt 
Lake City, Utah, to Pocatello, Idaho. 


WiLLIAM T. KUHN has been appointed superintendent of 
motive power of the Toronto, Hamilton € Buffalo, with office 
at Hamilton, Ont. Mr. Kuhn was born in 1872 at East Radford, 
Va. He was educated at the Radford high school and took the 
complete mechanical course in the Scranton Correspondence 
School. He began railroad work in 1888 on the Norfolk & West- 
ern as an apprentice machinist. In the following two years he 
worked as machinist, roundhouse foreman and assistant air brake 
instructor. In 1900 he went to the Lake Shore & Michigan 
Southern as roundhouse foreman, and later was made mechan- 
ical inspector, with duties which included the inspection of new 
locomotives. In March, 1911, he was appointed assistant master 
mechanic of the Lake Erie & Western, and in October of the 
same vear went to the Toronto, Hamilton & Buffalo as master 
mechanic, which position he held until his present appointment. 


Harvey SHOEMAKER has been appointed mechanical supcrin- 
tendent of the Bangor € Aroostook, with office at Derby, Me., 
succeeding R. Q. Prendergast, resigned. Mr. Shoemaker began 
railroad work in 1886 on the Lehigh Valley at Wilkesbarre, Pa., 
as a machinist. Before 1901 he had been made gang foreman 
and then general foreman of this shop. In 1901 he was appointed 
general foreman of the locomotive department of the Delaware, 
Lackawanna € Western, in charge of the Scranton shops. In 
1903 he was made master mechanic of the Scranton division, 
holding this position until May, 1911, when he went to the New 
York, Ontario & Western in charge of shop construction work at 
Middletown, N. Y. After the shops at that place had been com- 
pleted. he was made shop superintendent, which position he held 
until June 1, 1914. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


Davip Gratton has been appointed master mechanic of the 
Oregon Short Line at Pocatello, Idaho. 


A. GuILD has been appointed master mechanic of the Hawaii 
Railway at Makukona, Hawaii. 


R. E. HAMMOND has been appointed acting road foreman of 
engines of the Northern Pacitic at Minneapolis, Minn., in place 
of John Horan. 


J. M. O. HoLLmMaN has been appointed master mechanic of the 
North Louisiana & Gulf at Hodge, La. 


Jonn Horan, road foreman of engines of the Northern 
Pacitic at Minneapolis, Minn., has been appointed acting master 
mechanic at that point, succeeding J. D. Neish. 


D. J. MaroxE, master mechanic of the Oregon Short Line at 
Ogden, Utah, has been transferred to Pocatello, Idaho. 


J. B. NgisH, master mechanic of the Northern Pacific at 
Minneapolis, Minn., has been granted leave of absence. 


J. €. Scuepp, general foreman of shops of the Texas & Pacific 
at Marshall, Tex., has been appointed master mechanic at Texar- 
kana, Tex., succeeding George M. Lovett: 
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F. Stone has been appointed road foreman of engines of the 
Chicago & Alton at Slater, Mo. 


CAR DEPARTMENT 


J. M. Hawkins has been appointed car foreman of the Chicago, 
Rock Island & Pacific at Eldon, Mo., succeeding G. N. Dorr, 
transferred. 


N. B. Jones has beeen appointed car foreman of the Canadian 
Pacific at Kenora, Ont., succeeding H. K. York, transferred. 


B. F. Orr has been appointed division car foreman of the 
Cleveland, Cincinnati, Chicago & St. Louis at Indianapolis, Ind. 


H. K. Yonk, formerly car foreman of the Canadian Pacific at 
Kenora, Ont., has been appointed car foreman at North Trans- 
cona, Man. 


SHOP AND ENGINE HOUSE 


J. A. CARLESTON has been appointed general foreman of the 
Texas & Pacific at Marshall, Tex., succeeding J. C. Schepp, 
promoted. 


D. D. Cossar, night locomotive foreman of the Canadian Pa- 
cific at Moose Jaw, Sask., has been appointed locomotive foreman 
at North Transcona, Man. 


B. E. Greenwoov has been appointed foreman of the power 
house of the Norfolk & Western at Bluefield, W. Va. 


W. F. HEINBACH has been appointed engine house foreman of 
the Philadelphia & Reading, at East Penn Junction, Pa. 


F. Jounson has been appointed night locomotive foreman of 
the Canadian Pacific, at North Transcona, Man. 


E. MARSHALL, formerly general foreman of the Canadian Pa- 
cific at McAdam Jct, N. B. has been appointed locomotive 
foreman at Bay Shore, N. B. 


A. J. PENTLAND, formerly night locomotive foreman of the 
Canadian Pacific at Swift Current, Sask., has been appointed 
locomotive foreman at Ignace, Ont. succeeding H. J. Reed, 
transferred. 


G. T. SCHROEDER has been appointed day roundhouse foreman 
of the Chicago, Rock Island & Pacific at Manly, Iowa, succeed- 
ing N. J. Lawson, resigned. 


A. Sturrock, formerly erecting shop foreman of the Canadian 
Pacific at Vancouver, B. C., has been appointed general foreman 
at Ogden Shops, Calgary, Alta. 


W. WELLS has been appointed general foreman of the Cana- 
dian Pacific at McAdam Jct, N. B, succeeding E. Marshall, 
transferred. 


F. L. Wirris, formerly assistant locomotive foreman, has been 


appointed locomotive foreman of the Canadian Pacific at Mc- 
Adam Jct., N. B. 


W. WorTMAN, gang foreman of the Canadian Pacific, at Win- 
nipeg, Man., has been appointed erecting shop foreman at Van- 
couver, B. C., succeeding A. Sturrock, promoted. 


PURCHASING AND STOREKEEPING 


ERNEST BAXTER has been appointed purchasing agent of the St. 
Louis Southwestern, with headquarters at St. Louis, Mo., suc- 
ceeding J. E. Sargeant. 


H. B. Martin has been appointed purchasing agent of the Coal 
& Coke Railway, with office at Elkins, W. Va. 


OBITUARY 


WALTER J. EDDINGTON, general foreman of the Atchison, To- 
peka & Santa Fe at Corwith, Ill, died at his home in Chicago 
on May 29, aged 65 years. 


Tenn. 
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D. C. CHENEY, fuel inspector of the Chicago, Milwaukee & St. 
Paul, died at his home in Chicago on May 29, aged 60 years. 
He had been connected with the St. Paul since 1873, beginning 
as a telegraph operator and filling successively the positions of 
assistant train despatcher, chief despatcher, trainsmaster, division 
superintendent, and general superintendent of the Middle dis- 
trict, until 1910, when he was appointed fuel inspector. 


Alexander Stewart, general superintendent of motive power 
and equipment of the Southern Railway, with office at Washing- 
ton, D. C, died suddenly at the Hotel Continental in Paris, 
France, on June 28. Mr. 
Stewart had been in bad 
health for several 
months and, on June 16 
accompanied by his wife 
and only daughter. 
sailed on the Maure- 
tania for Bad Nauheim, 
Germany, where it was 
hoped he would fully 
regain his health. Mr. 
Stewart was 46 years 
old and widely known in 
the railroad world as 
one of the most capable 
and experienced men of 
his profession. He was 
born at Fort Wayne, 
Ind, and began at an 
early age to prepare for 
the railroad business. He 
entered the service of the 
Union Pacific as ma- 
chinist's apprentice, and after serving his apprenticeship, worked 
consecutively as machinist, foreman, general foreman, gen 
eral division foreman and then as master mechanic at Cheyenne, 
Wyo. In 1503 he left the service of the Union Pacific to go to 
the Southern Railway as division master mechanic at Knoxville, 
A little later he was promoted to general master me- 
chanic of the Western district, and on April 1, 1904, he was ap- 
pointed mechanical superintendent of the same road. Two years 
later he was promoted to general superintendent of motive power 
and equipment, with headquarters at Washington, D. C., and 
also chairman of the Committee on Mechanical Standards of the 
Southern Railway and the following affiliated lines: Alabama 
Great Southern ; Cincinnati, New Orleans & Texas Pacific; Mobile 
& Ohio and Georgia Southern & Florida railroads, which positions 
he held at the time of his death. In 1910 he attended the Inter- 
national Railway Congress at Berne, Switzerland, as a delegate, 
and in 1911 was elected president of the Master Car Builders’ 
Association; he was also a member of the Master Mechanics’ 
Association. There was no man who was held in higher esteem 
than Mr. Stewart by his associates, as well as those who served 
under him, and he was widely known in fraternal and club 
circles. 


A. Stewart 


RAILWAY EXTENSION IN THE PHILIPPINES.—The Manila Rail- 
way has altogether about 10,000 men at work on the various 
extensions of its line now in course of construction. Included 
in the list of projects which are under way are: a branch to 
Baguico; a branch from San Francisco to Arayet: a branch 
from Panique to Rosales, San Quintin and Tayug and a divi- 
sion from Albay to Neuva Caceres. The branch from Panique 
to Rosales is complete to about eight miles from San Quintin. 
North of Aringay, the track extension is delayed at the Nagui- 
lian river, eight miles south of San Fernando where a bridge of 
11 spans, 150 ft. each in length, is being built. This will be the 
largest bridge in the Philippines. It is also hoped to open a 
branch from Lucena towards Laguiminoc in July. 
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SUPPLY TRADE NOTES 


Dudley A. Johnson has been appointed branch manager of the 
Chicago office of the Joseph Dixon Crucible Company, succeeding 
the late Sam Mayer. 


The American Hoist & Derrick Company, St. Paul, Minn., 
has moved its Seattle office from 613 Western avenue to 1512 
L. C. Smith building. 


W. D. Jenkins, 1408 Whitney Central building, New Or- 
leans, La., has been appointed southern representative of 
the Union Railway Equipment Company, Chicago. 


H. W. Green, for the past ten years district sales agent for the 
American Steel Foundries in Pittsburgh, has been elected vice- 
president of the Lawrence Steel Casting Company, Pittsburgh, Pa, 


James M. Swank, at one time editor of Iron Age and for- 
merly vice-president and general manager of the American 
Iron & Steel Association, died at his home in Philadelphia 
on June 22. 


C. H. McCormick, formerly district manager of the Stand- 
ard Heat & Ventilation Company at Cincinnati, Ohio, has been 
promoted to the position of vice-president, with office at 1949 
Peoples Gas building, Chicago. 


Charles Neilson, formerly general manager oí the Cincin- 
nati, Hamilton & Dayton, and before that superintendent on 
the Erie, has opened an office as consulting engineer at Room 
1642, 30 Broad street, New York City. 


The Taylor-Wharton Iron & Steel Company, High Bridge, 
N. J.; Wm. Wharton, Jr., & Company, Inc, Philadelphia, Pa., 
and the Tioga Steel & Iron Company, Philadelphia, Pa., have 
removed their Seattle office to 1604 L. C. Smith building. 


L. R. Pomeroy, the well known railway and electrical 
engineer, has been appointed manager of the New York sales 
office of the United States Light & Heating Company, of 
Niagara Falls, with of- 
fice at 24 West Sixty- 
first street. Mr. Pom- 
eroy has been in the 
railroad and railroad 
supply business for 
more than thirty-five 
years, and has a very 
wide acquaintance. He 
was born at Port By- 
ron, N. Y., in 1857, and 
was educated at Irving 
Institute, Tarrytown, 
N. Y. From 1880 to 
1886 he was secretary 
and treasurer of the 
Suburban Rapid Tran- 
sit Company, of New 
York, and then for 
nine years he was with 
the Carnegie Steel 
Company, introducing 
basic boiler steel for 
locomotives and special forgings. Subsequently he engaged 
in the same kind of work with the Cambria Steel Company 
and the Latrobe Steel Company jointly. For three years to 
1902 he was assistant general manager of the Schenectady 
Locomotive Works, and then for six years represented in the 
railway field the General Electric Company. He then went 
to the Safety Car Heating & Lighting Company, and after- 
wards to J. G. White & Co. as chief engineer of the railway 
and industrial divisions. For some time past he has been 
engaged as a consulting engineer. 


L. R. Pomeroy 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 391 


The second-hand locomotive, car and railway equipment 
business of the late J. T. Gardner will be continued under 
the name of James T. Gardner, Inc., with M. Gardner, presi- 
dent; R. H. Gardner, vice-president; A. V. Talbot, secretary 
and general manager, and A. M. Talbot, treasurer. Offices 
in the Railway Exchange, Chicago. 


H. P. Webb, St. Louis, Mo., has been appointed railway 
sales agent for the St. Louis territory by the Union Fibre 
Company of Winona, Minn, During the last few years Mr. 
Webb has been in the railway supply business at St. Louis, 
and previous to that time he was connected with the pur- 
chasing departments of several of the St. Louis railroads. 


The Titanium Alloy Manufacturing Company, Niagara Falls, 
N. Y., has organized a bronze department for the manufacture 
of titanium-bronze specialties under its various patents. Wm. M. 
Corse, formerly works manager of the Lumen Bearing Com- 
pany, Buffalo, and lately general manager of the Empire Smelt- 
ing Company, Depew, N. Y., will be made manager of the new 
department. 


The Niles-Bement-Pond Company was awarded the first 
prize of $20,000 in the contest announced last year by the 
Chilean Government for the best design for a general rail- 
road shop. The awards were made the first week in June, 
the second prize of $10,000 going to a combination Belgian 
and English concern. It is expected that the shops will 
cost $3,000,000. 


E. P. Dillon and M. B. Lambert, both of whom have been 
connected with the railway and lighting department of the 
Westinghouse Electric & Manufacturing Company, East 
Pittsburgh, Pa., for a number of years, have been appointed 
to the new positions of assistant managers of the railway 
and lighting department. Mr. Dillon will have charge of the 
commercial activities of the company in connection with the 
generation and distribution of power involving power house 
substations, transformer stations and similar apparatus. Mr. 
Lambert will have charge of all sales work pertaining to 
electric traction, including steam, interurban and city 
railroads. 


NEW SHOPS 


ATCHISON, ToPEKA & SANTA FE.—This company has author- 
ized the construction of a reinforced concrete engine house, 
crane runway, radial tracks and turntable, at Albuquerque, 
N. M,, at an approximate cost of $100,000. 


SAVANNAH E STATESBORO.—This road has just completed a 
one storey 66 ft. x 72 ft. repair shop at Statesboro, Ga. 


Tue LouisviLLE AND PORTLAND CANAL.—The number of steam- 
boats which passed through the Louisville and Portland Canal 
during the year 1834, was 938; the number of keel and flat boats 
623; the total tonnage was 162,000 tons, and the amount of tolls 
received thereon $61,848.17.—From the American Railroad Jour- 
nal, February 14, 1835. 


CAMDEN AND AMBOY RAILROAD.—This afternoon the following 
resolution was called up in the Council on its final passage, and 
carried by a vote of 11 to 2: “Resolved, That the passage of any 
act by the Legislature, authorizing or recognizing any other rail- 
road across this state, which shall be intended or used for the 
transportation of passengers or merchandise between Philadel- 
phia and New York, would be unjust, impolitic, in violation of 
the faith of the state, and deeply injurious to its interests.”—Ex- 
tract from a letter dated Trenton, February 17, 1835, in the 
American Railroad Journal, February 28, 1835. 
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CATALOGS 


Rore Drives.—The Mesta Machine Company, Pittsburgh, Pa.. 
has issued bulletin O dealing with that company's rope drive sys- 
tem for power transmission. The bulletin contains eight pages 
and includes a nuniber of illustrations of typical installations. 


Air Hoisrs.—Catalog No. 107, superseding No. 93, from the 
Whiting Foundry Equipment Company, Harvey, Ill, deals with 
the subject of air hoists. A number of illustrations are included 
as well as a table of sizes. This catalog will be sent free on 
request. 


HAND TRAVELING CRANES.—Catalog P from the Brown Hoist- 
ing Machinery Company, Cleveland, Ohio, contains 36 pages and 
is devoted to the hand traveling cranes built by this company. 
The booklet is completely illustrated and contains price lists and 
other data. 


Tar Door FasrENERS.— The Universal Car Seal E Appliance 
Company, Albany, N. Y., has issued a leaflet dealing with the 
Universal car door fastener. The leaflet includes illustrations 
which show very clearly the construction and application of this 
fastener to a car door. 


WAGON AND TRUCK Loapvers.—This is the subject of book No. 
190 issued by the Link Belt Company, Chicago. The book con- 
tains 32 pages and illustrates and describes a variety of loaders 
working on the link belt principle and used for loading loose 
material from ground storage. 


BRAKE Beams.—A 28-page catalog recently received from the 
Buffalo Brake Beam Company, 30 Pine street, New York, is de- 
voted to the brake beams and brake beam details manufactured 
by this company. The catalog is well illustrated and contains 
dimensioned drawings of a number of the beams. 


PRESSED STEEL TRuCKS.—A ten-page folder recently issued by 
the Pressed Steel Truck Company, Pittsburgh, Pa., deals with 
the Atlas indestructible pressed steel hand truck. This is a two- 
wheel hand truck with special construction features and is made 
in a number of different sizes to suit various classes of work. 


Me MacHINES.—Catalog No. 48, issued by the Newton 
Machine Tool Works, Philadelphia, Pa., is devoted to the subject 
of milling machines. This catalog is a book of 48 pages and 
thoroughly illustrates the various types of milling machines man- 
ufactured by this company. Descriptive matter is also included. 


AIR Compressors.—Bulletin N from the Mesta Machine Com- 
pany, Pittsburgh, Pa., deals with the air compressors and vacuum 
pumps manufactured by this company. The illustrations include 
reproductions of indicator cards taken from air compressors and 
also from cards taken from vacuum pumps equipped with Mesta 
plate valves. 


DRINKING WATER FouNTAINS.—À four-page leaflet issued by 
the Manufacturing Equipment & Engineering Company, Boston, 
Mass., includes illustrations and descriptive matter dealing with 
sanitary bubbling fountains. This company also manufactures 
individual sanitary wash bowls and reference is made to these 
in the leaflet. 


Forcing MacHINES.—The National Machinery Company, Tif- 
fin, Ohio, has recently issued National Forging Machine Talk 
No. 2, which is a folder dealing with the bed frame as a potent 
factor in the efficiency of the forging machine. Illustrations are 
included showing the steel bed frame casting for National heavy- 
pattern forging machines. E 


Brass Founpry EquiPMENT.—Bulletin No. 31, from J. W. Pax- 
son Company, 1021 North Delaware avenue, Philadelphia, is a 
54-page booklet dealing with the brass foundry equipment fur- 
nished by that company. This includes furnaces, flasks, tongs, 
grinding and washing machines, etc., as well as a complete line 
of smaller equipment for brass foundry use. 
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ELECTRIC LIGHTING FixTURES.— Bulletin No. 173 from the Day- 
ton Manufacturing Company, Dayton, Ohio, deals with large 
unit lighting fixtures for electric railway cars. A number of 
different types are considered, including ceiling pendants, side 
brackets and ceiling fixtures, and considerable space is devoted 
to illustrating and describing the Flex shade holder. 


MACHINE GUARDS.—A 34-page booklet issued by the Consol- 
idated Expanded Metal Companies, Pittsburgh, Pa., is devoted 
almost entirely to the expanded metal guards for gear wheels 
and belts manufactured by these companies for preventing acci- 
dents on machine tools. The booklet contains very clear illus- 
trations showing these guards applied to machines. 


SarETY SwitcH PANEL.—Bulletin No. 34 from H. Krantz Man- 
ufacturing Company, Brooklyn, N. Y., considers the safety panel 
manufactured by this company. Among the features claimed 
for this panel are that no live parts are exposed and all parts 
subject to wear are removable from the front of the board and 
can be replaced without adjustment. Illustrations and data for 
the different sizes and types are included. 


Case HARDENING WITH Gas.—A 26-page booklet issued by the 
American Gas Furnace Company, 24 John street, New York, 
describes an improvement in mechanical heating processes for 
case hardening work. It is claimed that by this process the sur- 
face of wrought iron or steel of low carbon may be converted 
into high carbon steel to any practical depth required for case 
herdening, at the same time leaving a core soft. 


GEARED SCREW JAcks.—A catalog issued by the Cayuta Manu- 
facturing Company, Thayer, Pa., illustrates and describes the 
standard ball and cone bearing geared screw jacks manufac- 
tured by this company. The catalog contains 24 pages and is 
well illustrated, among the jacks included being a high speed 
motor driven ball bearing screw jack. This jack is intended 
especially for quick work and is operated by an air motor. 


INDUSTRIAL AND CONTRACTORS’ Locomotives.—Record No. 78 of 
the Baldwin Locomotive Works, Philadelphia, is devoted to the 
subject of locomotives for industrial and contractors’ service. 
The locomotives included in this booklet vary from four wheel 
tank engines weighing 28,500 lb. to a Mikado with a total weight 
of 207,000 Ib. Half tone illustrations are given and the leading 
dimensions of each locomotive are printed under the illustrations. 


THERMIT IN RAILROAD SHors.—The Goldschmidt Thermit 
Company, 90 West street, New York, has issued a 52-page book 
containing instructions for the use of thermit in railroad shops. 
The subject is gone into in considerable detail and a number of 
tables as well as line drawings and half-tone illustrations are 
included. This book, which is known as pamphlet No. 21, sec- 
ond edition, will be found very useful in shops where thermit 
is used. 


ELECTRICAL APPARATUS.—The Electric Controller € Manu- 
facturing Company, Cleveland, Ohio, has issued an attractive 
booklet which contains an extract from a paper by H. F. Strat- 
ton in the December, 1913, issue of the Engineering Magazine, 
on the lifting of the Quebec bridge. With the exception of the 
motors, all of the electrical apparatus used in erecting the Quebec 
bridge is being designed and supplied by the Electric Controller 
& Manufacturing Company. 


Car Heatinc.—The Gold Car Heating & Lighting Company, 
Whitehall building, New York, has issued a 44-page catalog deal- 
ing with the Gold electric car heating system. The details of 
the different heaters are illustrated very clearly, making the 
catalog of great assistance in ordering parts. One of the main 
features of the Gold electric heater, the ventilated porcelain core, 
is fully illustrated and described. This catalog also deals with 
the electric thermostatic control of steam heating which was 
described in the Railway Age Gazette, Mechanical Edition, for 
May. Several pages are also devoted to the Cyclone ventilator, 
which is also manufactured by the Gold Company. 
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The prize for the best article on engine 
house work submitted in the competition 
which closed July 15 has been awarded to 
R. G. Gilbride, locomotive foreman, Grand 
Trunk Pacific, Graham, Ont. A number of contributions were 
reccived in the competition and most of them have been ac- 
cepted for publication. The judges considered that Mr. Gil- 
bride’s paper possessed the most merit from an all around en- 
gine house standpoint. The article will be published in the 
September issue. 


Engine House 
Competition 
Prize Winner 


It was brought out in the discussion on 
safety appliances at the Master Car Build- 
ers’ convention in Atlantic City in June 
that considerable trouble has been experi- 
enced in getting men to understand the proper application of 
these devices. At one point on a large eastern road there has 
been little or no difficulty of this kind. It has been avoided by 
calling the foremen together and giving them careful instruc- 
tions on the rules regarding safety appliances and their appli- 
cation to cars. At these times the foremen naturally brought 
up any questions which had proved puzzling to them and these 
were gone over by the entire staff and explained so that there 
was no further misunderstanding. The foremen, then having a 
thorough understanding of the appliances, made good use of 
this knowledge in instructing their subordinates. As a final pre- 
caution, each car that is equipped with safety appliances is 
carefully inspected by a committee of four foremen before it 
leaves the shop; errors made in the application are not likely to 
escape detection by some member of the inspection committee. 
This has proved to be the fact and almost no trouble has been 
realized in applying safety appliances at this shop. 


Instructing Men 
on Safety 
Appliances 


The Air Brake Association has established 
a record this year in placing the bound 
volume of the report of its 1914 conven- 
tion in the hands of the members about 
two months after the association convened, and at the same 
time has included in this report the list of subjects and place 
of meeting for the 1915 convention. The association is to be 
congratulated on the despatch with which this work has been 
accomplished; it surely will be greatly appreciated by all the 
members. Every other similar association should make a strong 
effort to follow this example. The secretary of the Air Drake 
Association has been greatly assisted by a resolution passed by 
the executive committee to the effect that, if after three weeks 
from the time the remarks of the various members are sent to 
them for correction no reply has been received, the secretary be 
empowered to use the original remarks as reported by the 
stenographer in the final published volume of the proceedings. 
The Master Boiler Makers’ Association, which held its annual 
meeting the latter part of May, has been equally as prompt in 
issuing its proceedings. 


ment Convention 


Reports 


In an address delivered before the Inter- 
national Railway General Foremen’s Asso- 
ciation, at the convention held in Chicago 
last month, A. P. Prendergast, super- 
intendent of machinery of the Texas & Pacific, stated that he 
had always found a large proportion of railway employees 
prone to follow their leader. A foreman who does not con- 
duct himself in a manner that will set a good example for the 
men under his jurisdiction need never expect to obtain a very 
great hold on their respect, and without it he will not be able 
to build up a very successful organization. It is not intended 
to suggest that a foreman should hold himself aloof from his 
men; on the contrary he should keep in close touch with them, 
not with the idea of looking for mistakes for which they should 
be censured, but in order to encourage them in their work and 


The Relations 
Between 


Foremen and Men 
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to study their personalities. Much is to be gained in shop ef- 
ficiency by assigning men to work which they like and for which 
they are especially fitted, and what branch of work this is can 
only be learned by close personal study of the individual. Any 
one who is engaged in a supervisory capacity should take pains 
to see that all reasonable steps are taken toward providing for 
the bodily comfort of the men. Not only is it due to the work- 
men to make their working conditions as pleasant as possible, 
but it will be found to tend greatly toward increasing their ef- 
ficiency and toward perfecting the organization. The railway 
officer who believes that the only way to get work out of men 
is to drive and ill treat them is hopelessly out of date and 
should have no place in any present day railway organization. 


Tool The tool foremen at their recent convention 
maintained their previous good record in 
regard to attendance and thoroughness of 
discussion. Considerable information was 
given to the association by the different members, the best 
points of which covered the use of spiral reamers, and milling 
machine practice. The spiral reamers, when properly made, 
have effected marked reductions in the cost of reamers and at 
the same time have provided satisfactory results. By their use 
carbon steel can be used where high speed steel was previously 
necessary, and the workmen are provided with tools that do 
the work with such despatch and accuracy that it is a pleasure 
to handle them. That milling machine work is in its infancy, 
especially in railroad shops, is a well known fact; the possibil- 
ities are almost unlimited. From the enthusiastic discussion on 
this subject by Mr. Kinsey of the Illinois Central, the tool fore- 
men have received suggestions that should bear fruit during the 
coming year. 

The railway tool foreman is perhaps the greatest efficiency 
expert in a railway's shop organization. He is in a position to 
save the road by whom he is employed considerable money by 
providing tools in such a condition that they will require the 
minimum amount of power and labor to operate them, by pro- 
viding special tools that will decrease the time required to do 
the various jobs, and by so designing and tempering the tools 
that they will give a good amount of service. He is an im- 
portant man in the shop and should be given every opportunity 
to keep in touch with the progress in the art of tool making. 


Foremen's 
Convention 


The Once again the ever important subject of 
the college man and the railroads demands 

College Man OPE rA : 

our attention; this time in the form of a 
and the Railroads communication which will be found on an- 
. other page. In developing and fitting himself for a career, can 
the college man afford to think of the compensation which will 
accrue to him during the early years of his service on the rail- 
road? Surely this should not be deserving of very much weight 
during the first four years after leaving college. During this 
time it is vitally important to establish a right foundation, and 
this can only be done by beginning at the bottom and getting 
into intimate touch with the rank and file and with the minor 
details of the work of the department which the young man in- 
tends to follow. Experience, and particularly experience in 
studying the human element and its handling, are the important 
things. The amount of compensation is relatively unimportant. 
The danger is not in advancing too slowly, but rather in being 
advanced too fast and thus missing an important part of the 
experience which is to be capitalized in the future. 

Our contributor compares the compensation of a special ap- 
prentice on a railroad at the end of four years’ service with 
that of engineers who have gone into other fields of work and 
suggests that it is one reason why college men leave railroad 
work. Is this a fair conclusion? Or if the men do leave rail- 
road work for this cause, is it not a serious mistake on their 
part? What would the results be if a similar comparison were 
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made at the end of a period of ten years and proper allowance 
was made for the difference in the cost of living at the points 
where the men were located, the advantages to the railroad em- 
ployee of free transportation and the greater variety of the 
work in this field? It is true that railroad work has its dis- 
advantages. It is also true that railroad officers, and particu- 
larly those in the mechanical department, are not as well paid 
as :hey should be; many of the mechanical department officers 
and foremen are very much underpaid and are deserving of 
far better salaries than they are receiving; but this is also true 
in many instances of men who are engaged in other fields of 
engineering. 

The college graduate, when he enters railroad service, is a 
rather one-sided proposition. He may have the theory of en- 
gineering down ever so fine, but he is lamentably weak in prac- 
tical experience and in the understanding of the human ele- 
ment. It takes him years to broaden out and to secure a proper 
balance, and he cannot expect to receive very large financial 
returns for the first few years of his service. The wise pro- 
fessor will send his men forth fully inrpressed with their lack 
of these essential features and with the knowledge that several 
years of strenuous application and hard work will be necessary 
before the handicap can be overcome. This handicap is greater 
in these later years on those roads which have thoroughly in- 
stalled modern apprenticeship systems and are closely following 
them up in order fully to utilize the splendid material which 
is developed by these methods. 


` 
t. 


A college graduate, who has held the po- 


Resourcefulness xm : 
Nesdid o Eus; sition of engine house foreman, stated re- 
ceded in Engine cently that it was quite a little time after 
House Work 


his appointment to the position before he 
finally realized that fixed lines of procedure are not followed 
to any great extent in making running repairs to locomotives. 
His college training had not appreciably shown him the need 
for following any but previously tried practice; in fact he gradu- 
ated with the idea pretty well fixed in his mind that most me- 
chanical engineering work follows lines of procedure that have 
been carefully tried out and proven. Most of his shop work ex- 
perience was gained in a repair shop of considerable size where 
he saw such work as the lining of guides, the lining of shoes 
and wedges, etc, carried out in much the same way on every 
engine that went through the shop. Consequently, when he was 
placed in charge of an engine house he was the cause of numer- 
ous engine delays and much heated correspondence before he 
awoke to the fact that back shop methods cannot always be 
followed in making running repairs. 

It is unfortunate that some of our colleges do not make 
greater endeavors to develop resourcefulness in their students. 
The course being followed by the students of the transportation 
course at McGill University, Montreal, should tend, to a con- 
siderable extent, to accomplish this. This course has been very 
carefully developed under the direction of Professor H. O. 
Keay, who is in charge of the transportation department, and is 
being carried out in conjunction with the Canadian railways. 
The general manager of the eastern lines of the Canadian Pa- 
citic has recently issued a circular prescribing the course which 
the transportation students are to follow in obtaining their 
practical experience. This extends over the vacation periods of 
the college course and also over a considerable period after 
graduation, and regardless of what branch of railroad work the 
student intends to follow, he is assigned for a certain length 
of time to work in each department. Thus it may be readily 
seen that any one who intends following the work of the me- 
chanical department must have considerable knowledge of engine 
house conditions, as he is assigned not only to a certain amount 
of engine house work, but also to work in the operating depart- 
ment, both on the road and in the yard, which brings him in 
direct contact with the engine house and should give him an 
insight into engine house conditions from the operating stand- 
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point, something which should prove invaluable to him later if 
he is placed in charge of an engine hóuse. An engine house fore- 
man who has assisted the yardmaster and the trainmaster in 
making up trains and in getting them over the road will not be 
likely to employ any repair methods which will delay a loco- 
motive longer than is necessary. - 


The draft gear competition, which we re- 
cently held, developed some splendid infor- 
mation which should prove ot great: value 
in solving this troublesome problem. Un- 
doubtedly the difference between a good and a bad draft gear 
is very noticeable in keeping the entire car in better physical 
condition and in protecting the lading from damage. particu- 
larly in the case of house or box cars. Leaving the draft gear 
out of consideration, what in your opinion is the greatest defect 
in box cars and how can it be remedied? The Railway Age 
Gazette a year or two ago published a series of articles on de- 
fective box cars and damaged freight. Since that time a very 
considerable advance has been made in so improving box car 
design and construction, and in so maintaining the cars, that 
greater protection is afforded to the lading. In spite of all the 
efforts which have been made, however, the surface has only 
just been scratched and there is still a considerable field for 
constructive criticism along these lines. Then, too, comes the 
question of the cost of maintenance, the time out of service for 
repairs, the cost of hauling excess dead weight and features of 
this sort. With a view to focusing attention on these things and 
of developing a better understanding of the defects of box cars 
and the remedies which should be applied, we announce a com- 
petition to close October 15, 1914, on defective box cars and 
how the defects may be eliminated. A first prize of $50 will be 
awarded for the best paper, outlining what.in the opinion of the 
writer is the most important defect and giving suggestions as to 
how it may be overcome. The judges will base their decision 
on the practical value of the suggestions offered. Articles 
which are not awarded a prize, but which are accepted for pub- 
lication, will be paid for at our regular space rates. 


Another Car 
Department 
Competition 


Last month we published the first prize ar- 


T Ç : 

ne ticle and three others that were submitted 
Draft Gear in the competition which closed May 15. 
Problem Four more contributions to this compe- 


tition appear elsewhere in this issue. These articles very largely 
supplement those which appeared last month; there is little 
duplication. Among the four which are printed in this number 
are two which advocate the use of the spring gear. Mr. 
Pearce bases his conclusions on the service records of 888 cars 
which were repaired in the "home shops" during a period of 
30 days. It is rather difficult to reconcile these figures with 
those which were presented by Mr. Fritts in his paper before 
the Central Railway Club last September and which were re- 
produced in our issue of October, 1913. In the absence of 
further information concerning the records cited in Mr. Pearce's 
article it is to be assumed that the difference in results may be 
due to a variation in the types of the friction draft gears used, 
or as to the methods of collecting the data. More exact in- 
formation as to the detail methods of assembling these records 
and as to the types of friction draft gears used is needed to 
permit of a proper understanding being gained of the value of 
these statistics. 

It is interesting to note that the two practical car men rep- 
resented in this issue both advocate the appointment of com- 
mittees to thoroughly investigate the subject from a practical 
standpoint. Mr. Hogsett emphatically urges the railroads of 
the South to get together and go to the bottom of the situation 
without fear or favor; this to be done by a committee having 
representatives from the various departments involved. It is to 
be hoped that his stirring appeal will be listened to and heeded. 
Mr. Bundy urges the appointment of a special committee of the 
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M. C. B. Association; this because the committee on coupler 
and draft gear, as at present constituted, is overloaded with the 
great problem of developing a standard coupler. It is to be 
noted also that one of the contributors again emphasizes the im- 
portance of the type of draft gear as concerns coupler repairs. 
More complete data on this phase of the question might greatly 
affect the decision of the association in adopting a standard 
coupler. 


NEW BOOKS 


Master Boiler Makers’ Proceedings. Bound in paper. 167 pages, 6 in. by- 
9 in. Published by the association, Harry D. Vought, secretary, 95. 
Liberty street, New York. Price $1. 

This book contains the official proceedings of the eighth annual 

convention of the Master Boiler Makers' Association, which 

was held at the Hotel Walton, Philadelphia, May 25 to 28, 1914. 

It will be noticed from the dates that the matter of publishing 

the proceedings has been handled very promptly and credit is 

due those who have had it in hand. 


Cambria Steel Handbook. Prepared and compiled by George E. Thackray, 
C.E., special eugineer, Cambria Steel Company. Bound in leather. 
513 pages, 4% in. by 6% in. Issued by the Cambria Steel Company, 
Johnstown, Pa. 


This book is the 1914 edition of the structural steel handbook 
issued by the Cambria Steel Company and is too well known 
to require an extended review. This is the eleventh edition 
and contains most of the matter of the previous edition, which, 
however, has been revised to conform to present practice and 
considerable new matter has been added. 


Some Engineering Phases of Pittsburgh's Smoke Problem. Bound in paper, 
193 pages, 6 in. by 9 1a. Illustrated. Published by the University 
of Pittsburgh, Pittsburgh, Pa. 


This report was made with the view first of determining the. 
conditions which exist in the Pittsburgh district and account 
for so much smoke there, and second to describe the methods, 
of furnace construction and the existing mechanical devices, 
the employment of which aids materially in securing more per- 
fect combustion of fuel and lessens the amount of smoke pro~ 
duced. The book contains a large number of half-tone illustra- 
tions which show very clearly in a comparative manner the con. 
ditions which exist in Pittsburgh because of smoke. 


Link Motions, Valve Gears and Valve Settings. By Fred H. Colvin, asso- 
ciate editor, American Machinist. Third edition, revised and enlarged, 
Bound in paper. 101 pages, 4 in. by 6 in. Illustrated. Published by 
the Norman W. Henley Publishing Company, 132 Nassau street, New. 
York. Price 50 cents. 


This book has long been well known among mechanical men, 
and this revised edition will without doubt be greatly appreci- 
ated. It is written in a manner that makes it readily under- 
stood and considers the locomotive link motion, valve move- 
ments, the setting of slide valves and gives analyses by dia-. 
gram. A chapter is devoted to modern practice showing what 
is being done in the matter of eccentric rod lengths, etc. The 
slip of the link block is also considered and a chapter on piston 
valves shows eight varieties of this type as well as valve bushings. 


Engineering Manual. Published by the American Electric Railway Engi- 
neering Association, 29 West Thirty-ninth street, New York; enclosed 
in cloth binders. Pages 6 in. x 9 in. Illustrated. Price to non- 
members of the association, $3. Binders, $1 extra. 

This publication is a compilation of the standards and recom- 
mendations adopted by the American Electric Railway Engi- 
ncering Association and covers practically the entire field of 
electric railway engineering. The book is in loose leaf form and 
consists of 82 sections fully illustrated with diagrams and work- 
ing drawings. The loose leaf form has been adopted in order 
that the standards and recommendations may keep pace with 
such changes as are made at the vearly conventions of the asso- 
ciation. Separate sections may be obtained if desired. 
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COMMUNICATIONS 


COLLEGE MEN IN RAILROAD WORK 


New York, June 11, 1914. 
To THE EDITOR: » 


A few weeks ago 14 young men who graduated in 1910 from 
a leading eastern engineering college were seated in a restaurant 
in New York. The conversation turned to salaries, and each 
man submitted his salary. This was done in such a way that 
the man to whom any given salary applied did not become 
known. These men were not picked. . They were merely class- 
mates who were located in New York, and probably represented 
a variety of temperaments and degrees of ability, as well as lines 
of work. The minimum salary noted was $1,200 per year, the 
maximum $2,100, with an average of $1,540 per year. 

A man who has finished his special apprenticeship of four 
years would only now be receiving about $1,000 per year; up 
to this time his salary would have been even less. His chances 
for advancement are hardly better than those of other young 
men. Perhaps this case illustrates one of the reasons why college 
men leave the railroads. SPECIAL APPRENTICE. 


QUESTIONS FOR CAR DESIGNERS 


Benson, Neb., July 15, 1914. 
To THE EDITOR: 

In regard to the query of W. R. N. in the May issue, relative 
to the proper method of computing the bending moment at the 
corners of an open door frame in the side of a car for given 
conditions of shearing forces, the statements made by R. N. 
Miller in the June issue that the nature and magnitude of bend- 
ing moment depend upon the manner ofí load distribution; 
that there are two general types of car construction, a center 
girder and a side girder type; and that the side door frame in 
a side girder type must be designed to carry its share of the 
bending moment in the side girder, are true in themselves but 
contribute little toward an answer to the question of W. R. N. 
His statement that the bending moment to be resisted by the 
door frame does not depend upon the vertical shear and that 
the shear serves only as a criterion of the bending moment, is 
not true. The proposition intimated by W. R. N. that the mo- 
ment of forces tending to deform a side door frame may be 
computed from the shearing forces acting across that frame is 
true, and, so far as the particular problem given by him is con- 
cerned, the statement by Mr. Miller that the data given are in- 
complete is also true, but Mr. Miller failed to indicate what 
additional data were needed to solve the problem. 

The use of the expressions by W. R. N. of "a downward shear 
on the right hand side of the door opening" and "an upward 
shear on the left hand side" indicate some confusion in his 
mind as to just what is meant by a shear. The shear on any 
section of a material is that condition of stress, the result of 
which is a tendency to slide the material on one side of the 
section relative to the material on the other side. Shear im- 
plies the existence of two equal and opposite forces, and we 
might have either one of two kinds on a given vertical section. 
First, the force on the right side may be acting upward and 
that on the left side acting downward; second, the force on the 
right may be downward and on the left upward. To distinguish 
these two kinds of shear we may arbitrarily call the first posi- 
tive and the second negative. When W. R. N. speaks of an up- 
ward shear at one point and a downward shear at another I 
assume that he means that one is a positive and the other a 
negative. 

Now let us compute the bending moment in the corners of a 
side door frame when we have the shearing forces. In the first 
place the shear at any section of a beam or girder is found by 
taking the algebraic sum of the forces (loads and reactions) 
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acting on either side of the section. If in passing along a beam 
from one point to another there is a change in the shearing 
force there must be a change in loads between the two points, 
and if the shear remains constant there is no change oí load. 
Suppose we have a door frame of width b between posts, and 
at a vertical section immediately to the right of the leít hand 
post we have a positive shear S. Assume there is no load on 
the frame between door posts, then on the left of our assumed 
section there will be an upward force S which is carried up- 
ward by the left door post, and to carry our downward force 
S on the right side of the section we have nothing until we 
pass over to the right door post. For this condition we can say 
that the shear on any section between posts is S, and the mo- 
ment tending to deform the door frame is M = b X S. This 
moment tends to bend the frame at the corners. 

Again suppose that between door posts there is a load P 
acting downward at a distance a from the left post. If the 
shear at the left post is S as before, at the right post it will 
be S — P. The bending moment to be carried by the corners 
of the door frame in this case will be M = Pa + b (S — P). 
In the problem given by W. R. N. he has failed to give the lo- 
cation of the load, or loads, that cause the shear to change in 
passing from one post to the other. 

For a condition of zero shear there are no distorting forces 
on the door frame and the bending moment of the side frame 
of the car at that point appears as simple tensile and com- 
pressive forces in the top and bottom members. C. H. Fanis. 


PACKING FOR SUPERHEATER LOCOMOTIVES 


“Cuicaco, June 13, 1914. 


To THE EDITCR: 

Superhcater locomotives do their best work when the engine 
crew knows that it is actually getting superheat, and the time 
is not far distant when every superheater locomotive will be 
equipped with a reliable pyrometer that will indicate to the 
engineman just how much superheat is being obtained. There 
is quite a difference in superheat obtained on different locomo- 
tives, even of the same class. 

This brings us to the matter of a proper metallic packing, 
or, rather, a proper metal for metallic packing for super- 
heaters. A packing metal that does good work on saturated 
steam locomotives will not answer on superheater engines. 
While the reverse may be true, it is not always economy to use 
a superheater packing metal for saturated engines. The tandem 
packing and equipment is what the writer would suggest as the 
most serviceable packing and equipment for use on superheated 
steam locomotives. The particular make or shape of packing, 
outside of being a very substantial body of metal, can in most 
cases be left to the will of whoever is in charge. The idea of 
the tandem packing is that better lubrication of the packing 
rings is obtained as the two sets retain some of the lubricant 
between them when the steam is shut off. The recommended 
practice is to use a copper-lead ring, or rings, in the first pack- 
ing next to the cylinder, as this packing does most of the work, 
and is in the hottest place. A babbitt packing, preferably a 
metal containing approximately 80 per cent lead and 20 per cent 
antimony, should be used in the second set. This combination 
of metals is recommended on account of economy and also be- 
cause of the fact that this combination will not wear the rods as 
fast as two copper-lead packings will. This combination has 
been and is being used very successfully where babbitt packing 
rings alone would not stand up. A curious condition found is 
the fact that many supcrhcater locomotives are running with 
babbitt packings, many of them giving very good satisfaction. 
The writer is of the opinion, however, that where babbitt pack- 
ing is giving satisfaction on a superheater locomotive they are 
not getting proper superheat, at least they are not getting 
the highest superheat possible, which, of course, is what the 
superheater is tor. 


Aucusr, 1914 


Where single packings are used, on account of not having 
clearance enough to permit the use of tandem packings, the 
copper-lead packings will be found to be the best and the only 
ones that can be depended upon, and also in the end the most 
economical, even though the first cost is considerably higher. 
The use of a good swab and careful attention by the engineer to 
keep it well lubricated will make such a packing give a very 
good account of itself. It is also a pretty well established fact 
that engineers should leave the throttle cracked when drifting; 
for besides helping the packing it materially helps other con- 
ditions, such as the valves, etc. in keeping them better lubri- 
cated. In this connection, it might be pertinent to mention the 
fact that it will be a paying investment to keep close watch on 
vibrating cups, followers, springs, etc., in order that they will be 
in good condition at all times for a service that is very severe 
on packing at the best. A. E. M. 


MELTED BOILER TUBES 


[The following correspondence with the illustrations explains 
itself. We should be pleased to have any of our readers give 
the details of a similar experience, or to offer any other explana- 
tion of the phenomena than that found in the letter below.] 


Mr. A. B. C— ——. . 
A consolidation locomotive was recently side-swiped in one of 
our yards and, on the next day, the following report was made: 
"The running board, cab, brackets and main reservoir were 
torn off the left side, the guide yoke was bent and there were 
other minor damages ; estimated cost $125." 


X is molten metal 


Fig. 1—Condition of Front Tube Sheet, Steam Pipes, etc., Before 
Stripping 


The information I have was that this happened about 12:30 
a. m. It tore some of the studs out of the boiler that held the 
running board, which caused the.loss of water and steam from 
the boiler. The fire was knocked out of the engine as quickly 
as possible, and the night roundhouse foreman was notified. He 
stated that he went to the yard about 2 o'clock and found the 
fire out, and instructed that the engine be brought to the round- 
house. It was brought to the roundhouse about 3:30 a. m. and 
set on the cinder pit, and one of the cinder pit laborers notified 
him that the headlight exploded. He went to the engine as 
quickly as possible and found the front red hot, which was the 
cause of headlight exploding; he took the little front off and 
found everything red hot in the front end. He sparked the front 
and took the arch out of the firebox, but this did not seem to 
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relieve the heat. He also put an iron plate over the top of the 
stack and left the firebox door open, thinking the engine would 
cool off. | : | 
About 6 o'clock in the morning he found the front end still 
very hot. There was no fire in the firebox nor ashpan, as the 


arch had been taken out, and there was nothing in the front end. 
As soon as the general foreman came on he called his attention 
to it, and as soon as the general foreman got to the engine he 


Fig. 2—The Back Tube Sheet and Arch Pipes Were in Good 


Condition 


found the conditions as I have stated, but was aíraid to put water 
in the front end. 

I was called up about 8 o'clock and asked to come down to the 
roundhouse and look at the engine. I could not go down then, 
but went to the roundhouse at 12 o'clock noon, twelve hours 
after the accident happened, and found the flues still red hot; 
it had melted a part of the flue sheet and a great many of the 


3—View from Front After Front Tube Sheet Had Been 
Removed 


Fig. 


flues entirely out, and the metal had run down in the front end 
and puddled. The total estimate of damage to the engine will be 
in the neighborhood of $1,200. 

This is a case that I have never seen anything like, and I am 
unable to explain what caused these conditions. This engine was 
sent to our shops for repairs and as the work of stripping the 
engine progressed we made photographs. 

Our mechanical engineer and myself examined this engine and 
found that the greatest destruction wrought, due to overheating, 
was immediately back of the injector checks where a great num- 
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ber of the flues had been melted, as is clearly shown in Fig. 5. 

Fig. 1 shows the front tube sheet, steam pipes, etc., before 
stripping. (The large hole shown in the center of the flue sheet 
was made so we could get some idea of what had happened in- 
side the boiler and flues. Note the slag and melted steel from 
flues at X.) 

Fig. 2 shows the back tube sheet and arch pipe, which were 
found in perfect condition. Fig. 3 shows the boiler from the 
front after the front tube sheet had been removed. Fig. 4 shows 
the interior of the boiler after the front tube sheet and all of 
the tubes had been removed. Fig. 5 shows the condition of the 
tubes Just back of the injector checks. Fig. 6 shows a mass of 
tubes and solid matter taken from bottom of boiler just back 
of injector checks. 

This is the second occurrence of this kind we have had in the 
past three years and we should be glad if you will tell us if 
you have ever heard of a case of this kind before and if you can 
say definitely what caused the damage. X. Y. Z., 

Superintendent Motive Power. 
Mr. X. Y. Z., S. M. P. 

Perhaps the best way of answering your inquiry is to tell you 
of some other experiences. 

A certain master mechanic had a lot of badly scaled locomotive 
boiler tubes. He had found that the scale was of such a nature 


Bright Spot in Middle Is Open Fire Door 


Fig. 4—Interlor of Boller After Front Tube Sheet and Tubes Had 
Been Removed 


that it could be cleaned off by the application of heat, so he 
thought that he would make one grand job of it. He had them 


put in a pile and built a fire of oak ties beneath them. The fire 


was not hot enough to burn the tubes, but quite sufficient to 
remove the scale according to previous experiences. 

He saw the fire lighted and went to his office; he had hardly 
taken his seat at his desk when a man rushed in and said that 
the tubes were melting. He went out and found that the fire was 
burning with ordinary brightness and not with any great in- 
tensity, but that, when he looked into the tubes, he looked into a 
glowing furnace at a white heat. The oak fire was pulled, but the 
tubes continued to glow and melt until they were quite destroyed. 

The other case was that of a tug boat in New York harbor 
where the phenomena and conditions were very similar to those 
obtaining on your locomotive. The boiler had been emptied and 
the tubes were melted. The exact time required for the destruc- 
tive action to take place I cannot give, but in all essentials it was 
a repetition of your experience. 

Now for the explanation. There was a brick arch in the fire- 
box that was hot when the fire was pulled. All of the heat that 
it radiated, in cooling, was picked up by the air as it flowed 
gently into the tubes on its way to the stack. Of course, this 
air was heated to a high temperature and contained the usual 
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amount of free oxygen. There was possibly some soot or oxide 
of iron in the interior of the tubes. or some places where the 
tubes were cuite bare. The high temperature of this oxygen 
enabled it to stzrt an immediate attack on the exposed iron and 
set up a combustion of iron just as will occur in an oxygen bath. 
Of course, you are aware of the high temperature that would 
result from such a combination. But the products of the com- 
bustion of oxygen and iron are not gaseous as in the case of 
carbon and oxygen, but a solid. and so the heat generated by 


Fig. 5—Condition of Tubes Just Back of Injector Checks 


the combustion was not lost by being carried away through the 
stack, but remained on the spot to add heat to that generated 
and the closing of the stack only made a bad matter worse by 
checking the draft and allowing only enough air to enter the 
tubes to keep up the fire. 

I am inclined to think that this is an explanation cí the 
phenomenon because the appearance of the tubes as they are 
shown in the photographs is so near like the appearance oí the 
tubes of the first case cited that they could easily be passed off 
for the same. In that case there was no doubt of the oxygen-iron 


Fig. 6—Mass of Tubes and Solid Matter Taken from Bottom of 
Boller Just Back of Injector Checks 


combustion as it could be seen to persist even after the original 
source of heat had been scattered. In the case of the tug boat 
the appearance of the melted tubes was that of tubes that had been 
melted by burning. and you will probably find this to be the case 
with the tubes of vour locomotive. 

Of course, the obvious remedy will be to break down the brick 
arch whenever the fire is pulled on an empty boiler. The tubes 
could not possibly ignite unless there had been a previous source 
of heat and this was probably started by the heat from the 
arch. A. B. C. 
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DRAFT GEAR PROBLEM AND ITS SOLUTION 


Second Series* of Articles on This Subject Which 
° Were Contributed in the Recent Competition 


A SOLUTION OF THE DRAFT GEAR PROBLEM 


BY J. W. HOGSETT 
Chief Joint Inspector, Fort Worth, Tex. 


How many different departments on a railroad are affected by 
the good or bad performance of the draft gear, and from what 
view points? 

PURCHASING 


The man in charge of purchases too often looks only at first 
cost, and if one device happens to cost ten or twelve dollars 
per car more than another the higher priced article is often 
turned down. At the same time he may have approved requisi- 
tions before him for a large number of couplers to be used in 
repairs. Unless his attention is called to it he would not asso- 
ciate the couplers purchased for repairs with the good or had 
work of the Craft gear. The purchasing oficer should know 
that the draít gear offers its first relief to the coupler and its 
parts, as the shock is transmitted to the car through the coupler 
and the draft gear. If the gear is a good one the shock will 
not be as severe on either the car or coupler, hence fewer 
couplers will be needed in repairs. This applies to knuckles, 
knuckle pins, yokes, etc. Other requisitions may be on the 
purchasing othcer’s desk that could be reduced by the use of a 
good, instead of a bad draft gear; these include end sills, draft 
sills, siding and lining for replacing bursted ends, racked siding 
and roofing; even the life of metal roofs is dependent on the 
use of a good or bad draft gear. 

If the executive officer, instead of commending the purchas- 
ing officer for saving five or ten dollars a car on the purchase 
of five or ten thousand cars, would look more to the purchases 
ne-ded to keep the cars in service, better results would obtain. 
Of course the purchasing officer as a rule has no mechanical 
training, and it is hard for him to judge, but all roads have 
mechanical men that may he consulted, and by keeping a 
record of purchases needed to repair the cars it can very easily 
be decided whether the d-aít gear selected is good or bad. 


THE MECHANICAL SUPERINTENDENT 


The mechanical superintendent is affected by the use of a 
good or bad draft gear from the fact that he ts interested in 
getting the greatest mileage and longest life out of the cars 
at the lowest cost. He should look into the design of the dif- 
ferent gears submitted for his consideration to make sure that 
‘hey are built along good mechanical lines. He should also see 
that they are applied in such a manner that the inspectors may 
see when thev need attention, and when they do need attention 
in the way of repairs the work should be done at once. If the 
draft gear is kept in good condition a reduction in the damage 
to other parts of the car is sure to follow. That's what the 
draft gear is for. It is like 4 pair of shoes—you go out on a 
rainy day with shoes having thin soles or a hole in them; the 
result is wet feet, colds, sometimes sore throat or other troubles 
that make you buy "Rock and Rye” or pay the doctor. Moral: 
Make shoe repairs before you get wet feet. It is the same in 
purchasing; one kind of a shoe will wear onlv a short time 
before giving one wet feet; others will wear three or four 
times as long, but will not cost three or four times as much. 

The same is true of the draft gear. There is so much to be 
lost by the use of bad draft gear that the mechanical man should 
spare no time in looking into the merits of the various devices 
available. Above all, the gears should be tested under a heavy 
drop hammer to see if they are shock destroyers, and if they are 


*The prize article and three others were published in the July issue, 
page 361. 
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free from recoil. After they are in service, watch their per- 
formance; take them out occasionally and test them to see how 
long they will perform their work. 

Get your superior officer to let you put on a few clerks to 
keep track of the total cost of car maintenance; not draft gear; 
breakages, because that 1s of no consequence. It is the other 
breakuges that are causing your dollars to be wasted. Get to 
know something about the gears and car breakage—that's what 
mechanical men should do. 

A few thousand dollars a year spent on clerks will give the 
mechanical superintendent information which will enable him to 
put his finger on the trouble spot and rub it out. With in- 
formation of this character before him he is in position to ad- 
minister. the mechanical department economically, and the 
small amount spent on clerks will be nothing compared to the 
savings effected. If it does not show a saving then there is 
something else wrong. You may find that you have a man in 
charge of the mechanics that would make an excellent executive 
in some other line—a merchant, a farmer, a professor of 
science or some other walk in life. We are all good for some- 
thing, but sometimes get misplaced. 


CLAIM AGENT 


Does the claim agent know that it is possible to strike a car 
hard enough to turn over a case or barrel of breakable goods, 
cven when securely blocked, destroying the contents? Does he 
know that a hard blow causes grain doors to spring, shift and 
break, allowing the grain to spill along the right of way, pro- 
ducing a beautiful crop in the spring which never matures into 
anvthing but a loss? 

Did you ever have stock knocked off their feet resulting in 
claims for damage? 

Did you ever see a car struck hard enough to knock the end 
out, and then run it through a storm, wetting everything inside? 

Do you know that cars that are constantly being pounded 
will loosen and tear the metal roof or covering so that the rain 
runs through into the car and onto the contents? 

Do you know water is not good for flour until you are ready 
to make the bread? 

Do you know water is bad for cement until you are ready to 
make the concrete? 

Do you know this is true with everything shipped in covered 
cars, and that is why such shipments are made in covered cars? 

Youedo? Well, do you know one kind of a draft gear not 
enly does not relieve the car of these shocks, but produces a 
greater number and very severe ones on account of the recoil. 
| am not going to spoil the effect of my article by telling you 
that there is a draft gear that is a cure-all, that will destroy 
the effects of all shocks, but there is a great difference in the 
amount of work one kind will do as compared to another. The 
difference is so great that there are thousands and thousands ot 
dollars to be saved by getting the right one. 


THE GENERAL SUPERINTENDENT 


Have you ever thought when looking over the morning busi- 
ness report, and finding that one of your most important pas- 
senger trains was delayed 30 minutes or more at some station 


'on account of the freight train ahead breaking a knuckle, caus- 


ing the train to part, and the shock due to the emergency ap- 
plication of brakes bursting the whole end of a weak car out, 
spilling the contents over the roadway, that if you had had a draft 
veer behind the coupler that would have lessened the shock on 
the knuckle, it would have prevented all this trouble? 

This is a lot of trouble over a broken knuckle that only costs 
a couple of dollars, but can you give us the cost of the delay, 
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the damage to air hose, the bursted car end, the loss of lading? 
The knuckle was a very small part, yet it started the dollars 
rolling into the sewer. Why? Because the draft gear failed to 
do its work. 

Have you ever while riding over the line in the observation 
end of your business car noticed the coupler, draít gear, draft 
arms and part of the draft sills, all intact, lying along the 
track with draft gear in perfect condition? Did you stop to 
think that the car was broken by shocks the draft gear failed 
to destroy and the end pulled out in transit? You get along a 
little further and find the car pushed in on some siding waiting 
for repairs. How long will it be before that car is ready for 
service again, and how much will it earn while waiting for re- 
pairs? 

No doubt the draft gear salesman could have pointed out 
with pride that his gear was as good as new, but look at the 
car. The draft gear cannot haul freight unless it has a car 
with it. 

Have ycu ever been in a congested yard trying to hurry the 
freight out, hustling everybody and everybody doing all they 
could to assist you, with the engine waiting to couple onto the 
train as soon as the last cut of cars are put on; just about that 
time the switchman, in his great desire to help and honestly feel- 
ing that he was a part of the big railroad, and doing his little bit 
to help, cut them off and they ran down with a crash that broke a 
coupler? How did you feel? Did you pray, whistle, sing or swear? 

Now just one claim—if the draít gear had destroyed the 
shock, the shock could not have destroyed the coupler. Where 
is the expense of this little damage going to stop? Have you 
ever noticed that certain stations have 200, 300, 500, 600, 1,100 
or more bad orders, and that they may be 4, 5, 6, 8 10 or more 
per cent. of the total number of cars on the line? Have you 
heard the superintendent of transportation say that if such or 
such a shop could give a pull at noon and release 50 or more 
cars, he could supply the needs and save hauling empties from 
another division? Well, with all this before you, do you know 
that as much as 34 or 75 per cent. of your damaged cars are due 
to the shocks they receive? Do you know draft gear should de- 
stroy shocks, and not the cars? 

There is a wide difference between the amount of work 
various draft gears will do. I am not going to tell you which 
one will do the most, although I have very decided views on 
the question. You can find out for yourself—then go to it. I'll 
say this much—you must look among the friction types to find 
anything like efficient gears. 

We have in a limited way referred to four departments that 
should be interested in getting the best draft gear: The purchas- 
ing officer, general superintendent, mechanical superintendent 
and claim officer, and can find no advantage in having anything 
but the best device. There are, of course, other departments af- 
fected. The treasurer can turn over more money for hetter- 
ments if he does not have to spend too much for repairs. The 
trafic department can make a better showing and keep its 
patrons, if claims for damaged lading are kept down, if trains 
are moved promptly and on time, and if the equipment is al- 
ways ready. The greater the number of damaged cars on hand, 
the more the resources are curtailed. 

Inefticient draft gcar simply means broken cars and inefficient 
equipment. Inefficient equipment means inefficient service. In- 
efhcient service generally means that somebody is looking for 
another job. 

There is only one place or one set of men on a railroad 
really benefited by bad draft gear conditions, and they are the 
men who repair the cars. The more broken cars, the more 
work for the repair men, and we all need work to make us 
happy. The question is, however, could not a whole lot more 
good be done with the same amount of money? I have not 
given any statistics for the reason that I have none. I am work- 
ing in the dark, but the leak is so great I see the need for more 
thorough investigation. 
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WHAT IS TO BE DONE? 


The questions I have asked are put in a respectful way and 
are not intended to be sarcastic. I have no intention of offend- 
ing. We are having lots of trouble, the exact cost of which 
could be showa by more attention to repair records. What I 
would like to see would be a committee of say seven men ap- 
pointed to investigate this question for the southern railroads. 

Their instructions should be to get all the information pos- 
sible fearlessly. Confer with draft gear manufacturers; confer 
with southern railroads. Make public the results of such in- 
vestigation no matter who liked or disliked it. 

On account of the main features being mechanical the ma- 
jority of the committee should be from the mechanical depart- 
ment. This committee should be selected from different roads 
in the south and be composed of the following men: general 
superintendent, superintendent motive power, mechanical en- 
gineer, master car builder or general car foreman, mechanical 
department clerk, purchasing agent, claim agent. There should 
be an odd number on the committee. It would make the com- 
mittee larger, but two joint car inspectors would be a splendid 
addition. 

There would be plenty of work for the nine men and we 
would surely know by the time the report was made something 
more about the question than is generally known now. It is 
knowledge we want and not guess work. Men of the South, 
get busy, let us lead instead of follow. 


WHY ATTEMPT THE IMPOSSIBLE ? 
BY MILLARD F. COX 


Thousands of draft gear devices have been introduced. pat- 
ented and discarded. More patents have been taken out on car 
couplings and car coupling devices than any other single device 
known. To say that there are a great many good draft gears is 
to err as badly as to declare there is only one, or to intimate 
there is only one designer. 

The new heavy wooden car looked well when it first appeared. 
It chuckled to itself in the belief that with its deep center sills, 
braces and ties it would withstand terrific blows, and deliver 
deadly thrusts to the less fortunately constructed. But time 
went on, and these thrusts were noticeably no less in their fre- 
quency and violence, nor less destructive in their delivery. Our 
new friend became old and the glory in which it once reveled de- 
parted. Frequent shoppings brought it into disrepute until our 
twenticth century armoured iron clad put in its appearance, when 
we hoisted the distress signal and bade our once highly re- 
spected "heavy wood" adieu. With the introduction of the 
modern all-steel car, draft gear geniuses obtained a new lease of 
life. The subject freshened up considerably, and the "now we 
have it” became a very familiar phrase to many of us. Our 
"dreadnaught," without the slightest ceremony began im- 
mediately to poke itself not only at but into our old friend the 
“heavy wood," until it was unbearable. The “heavy wood" 
hitched up its trusses, tightened up its straps, pulled down hard 
on its bolts, buckled on reinforcements, set its brakes, and de- 
fiantly bid its adversary “come on.” One sudden jerk of the 
hand at the switcher throttle, aided and abetted by the “iron 
clad,” hunched our old “heavy wood” fore and aft. She doubled 
and plunged like the Hesperus, except as to “leaping her cables 
length"—nothing short of such a performance could have saved 
her even temporarily. In the fatal plunge we caught sight of the 
draft gear disappearing amid the splinters of our old friend. 
It was only another case of the “survival of the fittest.” 

Modern draft gear designers have kept abreast of the situa- 
tion very well, and have achieved notable progress; much credit is 
due them. In spite of the abuse that is heaped upon them, the 
good draft gears make as reasonable a showing as any of the 
other attachments made and designed to break when strained be- 
yond their limit. Who would have a gear that would stand more 
punishment than the car itself? Who would agree to make a 
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gear stand indefinitely the ramming and jamming of the modern 
Mallet or Mikado locomotives and their loads of iron clads? 
There must of necessity be a breaking groove somewhere in our 
cars, as on our engines, or else the "tail will wag the dog." 
Draft gears which are designed to gradually absorb the shocks, 
with the fewest number of pieces, with some flexibility to all 
of their members, are more than apt to give a good account of 
themselves. They have already shown a reasonable amount of 
efficiency. Heedless, headless ramming cars into each other, 
especially in the hump yard terminals, is the most discouraging 
thing with which draft gear designers and car repairers have to 
do. The cars are all-steel and can't be broken—let's see—and 
away goes the 100 to 150-ton ram against the draft gear. The 
new heavy wood is just as good as ever, but it was not built for 
such service. It cannot buck successfully such a formidable 
array, nor cope with such conspirators as a Mallet engine, all- 
steel cars, a reckless train crew, and the hump yard method. 

I have been asked how long a locomotive will last. It is no 
harder a question than “how much punishment can a draft gear 
stand?" 'The modern hump yard method is the last conspirator 
in the list, but it is by no means the least of them. Take a 
train of 85 cars which I saw a few days ago; allow 6 in. slack 
to each, and we get more than 42 ft. in the total. These trip 
hammer blows are delivered regularly with each start and stop 
with deadly effect. The real wonder is that the gear is not de- 
stroyed sooner than it is. 

The best draft gear, in my opinion, is the one that absorbs 
consistently all the blows it receives in regular service, dis- 
tributing such as it cannot take care of to the underframe with 
the least possible amount of damage. The efficiency of the gear 
depends largely on the design of the car, which makes them in- 
terdependent and inseparably correlated. A good strong gear 
under a weak car is perhaps better than if this condition were 
reversed. The net results will be that in the first case the car 
will go to pieces, and in the latter the gear must be constantly 
renewed. In the light of these very plain practical facts, which 
many of us will readily recognize, why not adopt a rugged gear 
of moderate first cost, giving due consideration to design and 
construction of both car and gear, keeping in mind that the very 
best that can possibly be done will not withstand indefinitely the 
punishment the rigging is subjected to. A well designed spring 
gear, with springs of vanadium heat treated steel, and all other 
parts of a corresponding high grade material—the best of their 
respective kinds— will give results as satisfactory as it is possible 
to obtain, notwithstanding the voluminous and conflicting evi- 
dence to the contrary. 


DRAFT GEAR PERFORMANCE 
BY E. S. PEARCE 


It will be the purpose of this article to set forth the de- 
mands made upon the draít rigging of a car, the means em- 
ployed to meet these demands and to what extent they have 
been successíul. 


FUNCTION OF A DRAFT GEAR 


There are two functions of a draft gear: First, to facilitate 
starting a train by aiding in overcoming the inertia of each 
car in the train. Second, to dampen or absorb the shocks 
due to the irregularities in the track, change of grade and a 
change of speed, or a combination of the two, or all of the above. 

Inertia of the train.—The action which takes place in a draft 
gear at the instant the train is starting, may best be under- 
stood by the following simple experiments: If a small spring 
balance is attached to the leg of a chair and the balance is 
pulled an action similar to the following will be noted. First, 
with a steady pull the spring will be distorted an amount 
equivalent to the force necessary to overcome the inertia 
of the chair; after the chair has started to move the distortion 
of the spring will be decreased to an amount equal to the 
force required to keep the chair in motion. Second, with the 
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force applied suddenly the spring will be distorted more 
quickly, and to a greater extent than with the steady pull. 
After the chair has started to move the action will be the 
same as in the first case. If, therefore, in starting a train, 
the starting force is quickly applied, a smaller initial rated 
tractive effort of the locomotive will be required than if the 
force is slowly applied. It is the purpose of the draít gear 
to assist in a sudden application of this starting force, and 
in so far as this particular function is concerned, the gear 
which absorbs the least amount of energy will prove to be 
the most efficient. 

Absorbing and Cushioning Shocks.—Draft gears are called 
upon to absorb or dampen shocks which are received under 
the four following conditions of service: 

1. Two cars meeting while running in the same direction 
at different velocities. 

2. Two cars meeting while running in opposite directions, 
either at the same or different velocities. 

3. One car meeting another car standing still. 

4. One car with a given velocity meeting an immovable 
body. 

Whether a car is being switched or is running in a train, 
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Fig. 1—Sum or Difference of Velocities for Conditions 1, 2 and 3 


these four conditions will be met with. To obtain some idea 
of the magnitude of the blows delivered to a car subject to 
any one of these four conditions the curves in Figs. 1 and 2 
are given. These show the blow delivered in foot pounds at 
various speeds, and were obtained by the use of the following 
formula as contained in the Proceedings of the American 
Railway Association of December 3, 1913, Appendix 5. The 
cars are considered as inelastic bodies and in the calculations 
a 100,000 lb. capacity steel car was assumed to weigh 43,000 
lb. and a 60,000 lb. capacity car 35,000 Ib. 


Case 1. Two cars moving in same direction. 
W x W (V — V,)? 
i 29.95 (W + Wi) 
In which 
W = Weight of one car in pounds. 
V = Velocity of one car in miles per hour. 
W, = Weight of other car. 
Vi = Velocity of other car in miles per hour. 
E = Energy of impact in foot pounds. 
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The energy of the blow delivered by two loaded 100,000 1b. 
capacity cars whose velocities differ by 2, 4, 6, 8, 10 and 12 
miles are plotted as representing the maximum blows for 
these speeds; the energy of the blow for two empty 60,000 Ib. 
capacity cars for the same differenee in velocities is plotted 
to represent the minimum blows for the same speeds; these 
are shown in Fig. 1. 

Case 2. Cars moving toward one another. 

W x W, (V + V)? 

29.95 (W + Wi) 

The curves for Case 1 represent this condition with the 
exception that here the velocities pletted are the sum of the 
velocities of the two cars. . 

Case 3. One car standing still. 

WxWixV; 
29.95 (W + Wi) 

Fig. 1 will also represent this condition, the velocity here 
being the velocity of the moving car. 

Case 4. One car striking an immovable body. 

E = .0334 x W x V! 

Fig. 2 shows the energy of the blow received by a 100,000 
1b. capacity car, loaded and empty, also that of a 60,000 Ib. 
capacity car loaded and empty, when striking an immovable 
body at speeds up to 12 miles an hour. 


It will be seen from these diagrams that a maximum blow 
of from 80,000 to 340,000 foot pounds may be delivered to the 
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draft rigging of a 60,000 to 100,000 ib. capacity freight car of 
all-steel construction under conditions met with in ordinary 
daily service. 

TYPES OF DRAFT GEARS 


There are on the market today two principal types of 
draft gears, and a third one which may be considered a com- 
bination of the two, namely: 

(1) Spnng gears, which, as the name implies, are springs 
which cushion the shocks. 

(2) Friction gears which are dependent on the principle 
of the resistance to motion offered by two surfaces under 
pressure. The two surfaces are usually of like substances 
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pressed together by stiff springs. Gears of this type, unlike 
the spring gear, tend tos absorb the enerby of the blows deliv- 
ered to them. 

(3) Friction spring gears, or gears which absorb the blows 
delivered to them by the friction of their integral parts, which 
at the same time are distorted, producing the cushioning 
effect of the spring gear. Gears of this type are few and are 
generally considered as spring gears. 

Of these three types the spring gear is the oldest, the sec- 
ond and third types being late developments, designed to meet the 
increased heavy demands of service. The action of these 
three types of gears will be best understood by an analysis 
of Fig. 3. In a static testing machine a friction gear gave 
the load curve which is shown. On applying the load, 105,000 
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lb. was required to compress the gear one inch, while 
the next half inch required an increase of practically 125,000 
lb. On releasing, before the gear would move one-eighth of 
an inch, the load had to be reduced 325,000 lb. The spring 
gear, on the other hand, had an equal distortion for each 
increment of load and as the load was released the spring 
increased its length a corresponding amount. This in short 
represents the absorbing action, so to speak, of the friction 
gear and the cushioning action of the spring gear. 

Another type of gear tested gave a diagram similar to that 
marked "proposed gear" and will be referred to later. 

Certain tests made by a manufacturer of draft gears showed 
that his particular gear went solid under the blow of a 9,000 
lb. hammer falling 28.4 in., which would be equivalent to a 
blow of 21,280 foot pounds. Two class “G” springs went solid 
under a 10 in. drop of a 9,000 lb. hammer, which is the 
equivalent of 7,500 foot pounds; the first gear had a travel of 
34 in. and the second gear a travel of 24% in. The blow in 
the first case was delivered at a velocity of approximately 
8.3 miles an hour while in the second case the blow was 
delivered at a velocity of practically 5 miles an hour. These 
represent the maximum of several tests which were accessible 
to the writer. 

It will thus be seen that the present draft gears are prob- 
ably driven solid quite frequently and that the car is called 
upon to bear the major part of many of the shocks, whether 
equipped with spring or friction gears. 


es 
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DRAFT GEAR TESTS 


In view of what has just been said in connection with tests 
of draft gears a brief statement concerning the present meth- 
ods of testing them may not be out of place. There are sev- 
eral laboratory methods now used for testing draft gears, 
none of which may be considered as entirely satisfactory. 
This is due to the fact that the present tests do not represent 
actual conditions, and the results which are obtained are 
merely comparative for the various makes of gears under 
each particular set of tests. 

The drop test, which is most used, while it measures the 
foot pounds of energy which will be required to make a fric- 
tion or spring gear go solid, does not determine the ability 
of the gear to restore itself to its normal condition. The 
blows are delivered after the gear has restored jtself to its 
normal condition, due to the load being entirely released. The 
time element in absorbing the blow is never touched upon. 

The static load test, the results of which are illustrated in 
Fig. 3, does not apply nor release the load suddenly. Makers 
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Fig. 4—Height of Drops to Give the Same Velocities as a Car Mov- 
ing at Different Speeds 


of the friction gears claim the diagrams mentioned represent 
the energy absorbing capacity of the gears giving such dia- 
grams, but it is doubtful if this may be considered any 
criterion upon which to judge the fitness of a gear for service. 
The fact remains that gears which have made a wonderful 
showing during laboratory tests have fallen down in service 
within a comparatively short time. 

The frequency and velocities at which the blows are de- 
livered and the length of time that the gear is held in each 
particular position are the most important factors in the 
performance of a draft gear. There are no provisions in the 
present methods of testing for determining any of these fac- 
tors, with the possible exception of the practice of placing 
a gear in a bulldozer and releasing and applving a load until 
failure of some part of the gear occurs. 

The curve in Fig. 4 1s given to show the height of the drop 
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in feet required to deliver a blow at the same velocity as a 
car moving at a rate of from 1 to 24 miles an hour. It must 
be borne in mind when considering the results of drop tests 
that a small weight, comparatively speaking, falling a long 
distance, may deliver a blow of the same total kinetic energy 
as a heavier weight falling a smaller distance, yet the larger 
weight falling a short distance will produce a greater de- 
flection of the gear tested than the light weight falling a 
longer distance, due to the fact .that the rate at which the 
energy of the blow must be absorbed or cushioned is greater 
for the small weight falling the greater distance. 

There is little doubt but that the best method of determin- 
ing the relative merits of a draft gear is by means of an actual 
service test, covering a large number of each particular make 
of gear on cars of various types. 

SERVICE RECORDS 

The following tabulation is taken from a service record 
covering a total of 888 cars which were repaired during a 
period of thirty days in home shops. The percentages are 
based upon the total number of cars in service equipped with 
each type of gear. 

DISTRIBUTION OF Fartures COVERING 100,000, 80.000 AND 60,000 Ln, 


CAPACITY Cars OF ALL-STEEL, STEEL UNDERFRAME, OR CONTINUOUS 
STEEL Drarr SILL CONSTRUCTION 


1. Broken couplers ..................... d Se ee Be De GR 
2. Couplers pulled out.................. d SE Gelee Uo Per eur 
3. Followers broken ..e6e................. Md beds hr e Ge 
4. Draft gear parts bent or broken....... | pl i UR Jd e 
5. Draft castings broken,, ee ees j s mee DE 
6. Sheared draft casting rivets........... d SC Be eB Der SG 
7. Sills bent or brcken, so du 2 Kees Ser Ce CN 
8. Pocket rivets broken.............. eee | s. D e geg Sut 
CONCLUSIONS 


The above tabulation seems to indicate that with the ex- 
ception of broken pocket rivets, broken followers and coup- 
lers pulled out, the spring gears on the cars of all-steel, steel 
underframe or continuous steel draít sill construction are 
giving better service than the friction gears on the cars of 
the same construction. Couplers having the coupler yoke 
keyed on would not only obviate the failure of pocket rivets, 
but would also facilitate the work of repairing broken coupler 
parts necessitating the removal of the coupler. 

By the practice of replacing wooden underírames with 
underframes of steel and the application of continuous steel 
draft sills, several railroads have accomplished a great deal 
in the way of reducing failures due to the draft rigging. The 
draít rigging on cars equipped with íriction gears is more 
difficult to inspect and repair than on cars equipped with 
spring gears and for this reason there are in service today 
cars whose draít gears are of no use so far as performing 
their duties properly is concerned. 

The fact that broken couplers and draft gear parts are the 
chief causes of failure with friction gear, seems to indicate 
that it is the blows of 100,000 Ib. and less that do the damage. 
These are usually delivered so quickly that the friction gear 
of 300,000 lb. capacity has not the ability to absorb them, 
while the spring gear with a capacity of 60,000 Ib. has the 
ability to cushion such shocks before they are thrown fully 
upon the parts which are most likely to fail. 

Considering the present draft gear equipment upon the 
market it would seem most practical to build cars of suffi- 
cient underframe strength to take directly the blows of 
200,000 lb. and upward and to equip them with gears capable 
of absorbing or cushioning the numerous small shocks up 
to 60,000 Ib. and 250,000 Ib., above which limit the elasticity 
of the car body would be called into play. This would mean 
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that the spring gear of the class "G" type or a friction gear 
such as that proposed in Fig. 3 would be most serviceable. 

With the use of friction gears of smaller capacity, but more 
initial elasticity, it is reasonable to suppose that methods of 
construction may be devised which will obviate the present 
objectionable features of construction and maintenance and 
insure better service from the gear. 


BEST TYPE OF DRAFT GEAR FOR FREIGHT CARS 


BY C. L. BUNDY 
General Foreman, Delaware, Lackawanna & Western, Kingsland, N. J. 


In your March issue you made the statement that one who 
has given the draft gear problem much study claims that in- 
ferior draft gears are costing the railroads of this country 250 
million dollars a year in damage to equipment and congestion to 
trafhe at terminals due to bad order cars. This seems high to 
me. However, it is a difficult problem and one has to take into 
consideration many other parts of the car that may fail, together 
with damage to lading and delays to traffic. We all know that 
inferior draft gears are responsible for many of the ills of the 
freight cars, and when we consider the great number of gears 
that have been designed, it shows conclusively that the trouble 
experienced has caused men to give much thought to the sub- 
ject, hoping to bring out a design that would better meet the 
requirements. 

With the increased weight and power of modern locomotives, 
double-head service, heavier trains, and heavier cars, the draft 
gear problem has forced itself more and more on our attention. 
Designs of gears that for some years gave entire satisfaction 
failed badly when heavier power and trains were introduced. 
The expense of maintenance of the draft gear has been on the 
increase and is a larger factor in the total cost of repairs to 
freight cars than it ever has been. In modern train service the 
shocks are beyond the capacity of any reasonable spring to ab- 
sorb, and in case we had a draft spring with sufficient capacity 
to do this the recoil would cause many failures to couplers and 
other parts, and the damage resulting would make its use pro- 
hibitive. The draft gear must keep pace with the increased ca- 
pacity of cars and heavier power and faster service. It has been 
demonstrated very thoroughly that the spring gear can not meet 
the present day service. 

The draft gear on the freight car is the most important part 
of the car. There is little knowledge of the actual stresses to 
which the draft gears of freight cars are subjected to in actual 
service. In my opinion at least 70 per cent. of the damage to 
freight cars can be chargeable to buffing shocks, and it is these 
shocks that are causing most of the trouble. The prime re- 
quirement of an efficient draft gear is capacity for absorbing 
shocks, and at the same time it must be practically free from 
recoil. If we have a gear with sufficient capacity to withstand 
the shocks and relieve the underframe and superstructure, to a 
certain extent at least, of the many stresses they are subjected 
to, with sufficient flexibility between maximum and minimum 
because of its effect on the coupler, then we have an ideal gear 
and the best way to determine this is to test in actual service 
the different types of friction gears to determine to a certainty 
just what the gears will do. 

I have come to the conclusion after a period of thirty years' 
continuous service building and repairing cars that there is a 
necessity for something better than the spring draft gear so 
commonly used. We should have a draft gear for freight cars 
capable of withstanding tensile stresses of 200,000 Ib., and buff- 
ing shocks of 400,000 lb. Another most important thing to be 
considered is a means of taking up slack. Slack is bound to 
take place due to wear on the different parts and some means 
for taking up this lost motion must be provided, and in 
doing so the travel of the gear should not be reduced. The mat- 
ter of slack in couplers or draft gears has never been given the 
attention it should, and cars are often allowed to run with from 
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2 to 6 in. of slack. This is bound to cause damage to other 
parts if it is allowed to continue. 

The cost of maintenance of íreight cars is on the increase 
and has been for a number of years. This is due to a number 
of reasons. First, inadequate draft gears; second, the rapid 
introduction of heavy power; third, frail construction; fourth, 
starting trains when it 1s necessary to take the slack a number 
of times. If all cars were equipped with a shock absorbing 
draft gear of sufficient capacity, much of the trouble and expense 
would be avoided. 

The draft gear is receiving greater attention and a conclusive 
study would unquestionably cause us to recommend the appli- 
cation of friction draft gears to old cars that are considered 
worth repairing. Not until this is done can we expect the cost 
of maintenance of freight cars to drop. Figures as to the rela- 
tive cost of maintenance of the spring compared to the friction 
gear show a vast difference in favor of the friction gear. Not- 
withstanding this fact many roads are slow in the adoption of 
the friction gear and as a result are the losers in the greater 
cost of repairs to the cars. This is true not only of draít gear 
parts but such other parts as longitudinal sills, end sills, draft 
timbers, doors, roofs, and car ends, to say nothing of damage 
to lading and delays to traffic. 

Observation covering a number of years in the shop and 
yard repairing cars indicates that draft gear failures are more 
common than failures of any other part of the car. Any one 
doubting this statement can become convinced of the truth by 
visiting a few repair shops and noting the repairs being made. 
An adequate friction draft gear will reduce the broken parts 
of couplers and other parts of the car body and help in a large 
measure to keep bad order cars to a minimum. 

J. C. Fritts, master car builder of the Delaware, Lackawanna 
& Western, in a paper before the Central Railroad Club at its 
September, 1913, meeting, gave some valuable data on draft 
gear, covering a period of twenty-six weeks, showing the fail- 
ures of draít gears together with coupler and knuckle failures. 
This showed the friction gears to be far superior to the spring 
gears, the percentage of failures being 17 per cent, against 8l 
per cent. It proved conclusively the superiority of the friction 
gear over the spring gear, and if Mr. Fritts had included other 
parts, such as draft timbers, end sills, and longitudinal sills, 
which no doubt were broken in many cases, due to the spring 
gear, the result would show a still greater percentage in favor 
of the friction gear. 

To determine to a certainty the relative values of the ditfer- 
ent classes of draít gear, and also to give manufacturers of 
spring gears a chance to test their gears against the friction 
gears, I would suggest that the railroads appoint a committee 
of five good practical men representing all the roads, this com- 
mittee to be independent of the Master Car Builders' Associa- 
tion and to be instructed to fit up a number of cars with the 
different types of gears and test them out in service under all 
conditions, the cost of this test to be borne jointly by all the 
roads represented. A test of this kind would mean the survival 
of the fittest and would furnish valuable information for the 
railroads; at present many roads are applying draft gears, 
knowing little of the actual work they will perform. We have 
lost much time on this important subject and the matter should 
be taken up and settled definitely as soon as possible. After 
this test has been made and the merits of the different gears 
are known, any new gears designed should be submitted to be 
tested and not be considered unless they were as good as or better 
than the ones passed on by the committee. The device of any 
manufacturer who declines to submit his gear in this test should 
be treated as a gear failing to meet the requirements and classed 
with those the committee would not recommend. The expense 
of making a test of this kind would be money well spent and 
the amount would not be sufficient to work a hardship on any 
of the railroads. 

My reason for recommending a special committee is that the 
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members of the present standing committee of the Master Car 
Builders' Association are busy men who can not spare the time 
to do this work to which the committee should devote its entire 
time until it is finished; in my opinion the service test is the 
only sure way to get at the facts as they exist. A test of this 
kind would result in many gears now in use being discarded 
and this would prove to be a saving not only in failures to draft 
gears, but the railroads would not be compelled to carry the 
different parts in stock. 

I know from personal experience that most repair yard fore- 
men make a practice of going over all the scrap material that is 
picked up along the line and brought into the shops and taking 
out all the serviceable parts of draft gears, knowing they will 
come in handy in making repairs to foreign cars; many times 
this saves holding a car for sixty or more days for material or- 
d red from the company owning the car. The discarding of 
many of the different gears would render this practice unneces- 
sary, at least to as great extent as at present. 

In considering the draft gear, I am afraid railroad officers are 
looking only at the first cost. If such is the case the small 
amount saved in first cost is soon spent in maintenance, to 
say nothing of the damage to other parts of the car and dam- 
age to lading and delays to traffic. The spring gear has failed 
to stand up and meet the present conditions. There are friction 
gears in use today that do stand the service, and if the railroads 
would adopt the friction gear I am satisfied much of the trouble 
with draft gear failures would be a thing of the past. 

I have spent the greater part of my life in repairing cars, and 
have been in a position to judge as to which kind of gear gave 
the best results. In conclusion I would recommend the use of the 
friction draft gear for freight service and the testing in actual 
service of the different types of gears to determine the capacity 
for absorbing shocks, amount of recoil, and means of taking up 
slack. 


TONGS FOR CARRYING LARGE PIPE 


BY W. H. WOLFGANG 


In handling large pipe where no crane is available the tongs 
shown in the drawing are very convenient. When placed around 
the pipe, from two to four men can lift on each pair of tongs, 
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Handy Tongs for Carrying Large Sizes of Pipe 


thus handling the pipe without difficulty. The tongs are made 
of wrought iron or open hearth steel and may be made in sizes 
to fit any diameter of pipe. 


RAILWAY Tres IN New York STATE.—In New York's rail- 
ways of over 8,000 miles practically all of the ties used in the 
tracks come from other states. Longleaf pine and oak are 
brought from the South and chestnut from the southern Ap- 
palachian mountains. These ties now cost the railroads from 
65 to 80 cents apiece, whereas 15 years ago they could be pur- 
chased for from 35 to 50 cents apiece. Many railroads are plant- 
ing trees to supply ties for the future. 
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STUDY OF AN INTERNAL TRANSVERSE 
FISSURE IN A FAILED AXLE* 


BY ROBERT JOB 


In view of the importance and the dangerous character of 
the type of failure known as "internal transverse fissure," we 
have taken especial interest in the study of a 10-in. driving axle 
which recently came under our observation. The axle in ques- 
tion was of plain carbon steel, annealed, and said to have had 
no subsequent heat treatment. It was received in a shipment 
direct from the manufacturers and upon receipt at the shops, 
while a cut was being removed in a lathe prior to mounting, 
it broke in two about 20 in. from the end. The appearance of 
the fracture is shown in Fig. l. A band of bright, clean, un- 
oxidized metal is seen around the circumference and extending 
about 1 in. toward the center. Inside of this band the surface 
of the metal was discolored and oxidized. This condition did 
not extend into the steel longitudinally, but was simply an 
oxidized transverse fissure which extended over the inner por- 
tion of the fractured area. The surface of the transverse crack 
was rough and irregular, and two longitudinal fissures were 


Fig. 1—Fractured Surface, Showing Oxidized Internal Transverse 
Fissure with Bright Metal Around the Outside 


found, one across the center of the axle and the other about 
1% in. from the circumference. 

Three borings, from the inside and from the outside portions 
respectiveiy, were taken for analysis. The analyses are as 


follows: 

Outside Inside 
Carbon,- per Ctd i coe CS dr OL ee Red heb aeg 0.48 0.47 
Phosphorus, per cent...................... e See e dO s 0.022 0.019 
Manganese, per centes yay ew WE rm o ROO oed Y XH AUC 0.46 0.46 
Sulphur, per Cefeo asise ai eda var iacente 0.036 0.031 
Silicon, percent, sexui eda bici eap dra sd Peri eoa oi 0.142 0.161 


The chemical composition, outside and inside, is closely alike 
and within the usual limits. It does not indicate the cause of 
failure, and the fact that the proportion of silicon is moderate 
indicates that no excessive amount of slag was present, althougb 
slag inclusions were found. 

Test specimens were cut longitudinally from the axle, one 
from the bright outside portion close to the surface, and one 
from the oxidized portion about half way between center and 


circumference. The results of the tension tests are as follows: 
Outside Inside 
Tensile strength, lb. per sq. in.......................... 92.350 76.030 
Elastic limit, lb. per sq. ime... eee ce eee SLOSO 45,410 
Elongation in 2 in, per cent............................ 14.5 5.5 
Reduction. of area, per cent.............................. 29.6 12.3 


In the outside portion it will be noted that the elongation and 


* Abstract of a paper presented before the American Society for Testing 
Materials, at the seventeenth annual meeting, June 30 to July 3, 1914. 
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the reduction of area of the metal are below normal, while in 
the inside portion the results indicate radically defective 
material. 

Microscopic examination was made from sections cut from 
the above test specimens with results shown in Figs. 2 and 3, 
at 50 diameters. From these photomicrographs it will be noted 
that the size of grain in the outside portion of the axle was 
coarser than that in the inside portion, and that the size in the in- 
side portion was fairly fine, indicating a proper annealing tem- 
perature at that point. A slag inclusion is shown in each of the 
photomicrographs. 

We next cut a transverse section from the axle close to the 
point of fracture and on polishing and etching with iodine we 
obtained the result shown in Fig. 4. In this we found that one 
side of the axle—the upper part in the figure— was coarse- 
grained, while the center and lower part were of fine-grained 
structure with gradual coarsening near the surface. The steel 
throughout the section was rather porous and contained oc- 
casional small cavities and slag inclusions. Fig. 5 represents 
the condition at one of these locations, at 50 diameters. 

The relatively coarser grain upon the outside surface around 
the entire circumference than inside proves that by the time 
the refining temperature had penetrated to the center of the 
axle, the steel upon the outside portion had been overheated, 
causing increased granular size, and resulting in a lower 
elongation and reduction of area than would have occurred 
otherwise. This condition simply means that the annealing 
temperature was not properly controlled; in other words, it is 
evidence of lack of careful mill practice. 

The fact that the size of grain is decidedly larger upon one 
side of the axle than upon the other proves that the tem- 
perature upon the one side was decidedly higher than that upon 
the other. This condition could be produced by use of an 
unevenly heated annealing furnace, or it would also result pro- 
vided the axles in the charge after annealing had been cooled 
unequally in any manner, as, for example, by opening the door 
of the furnace in the winter, and exposing the adjacent steel to 
the cold air. The same condition could also occur if a charge 
of axles was removed from the annealing furnace when at a 
red heat, and allowed to remain piled together with the outside 


Fig. 2—Bright Outside Portion, About 
14 In. from the Surface, Polished 
and Etched with lodine; 50 
Diameters 


ference, 


portion exposed to cold. The effect would be to chill the side 
of an axle exposed to water or to cold air, while the other side 
in contact with other red-hot axles might easily be maintained 
for a considerable time at a temperature above the critical point 
of the steel. Under these conditions, owing to the difference 
in relative rates of contraction, severe torsional strains would 
be induced which might easily cause rupture of the metal. 

The fact that the steel was porous in spots and contained 
slag inclusions is an indication of insufhcient cropping to get 
to sound metal—in other words, defective mill practice—and 
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Fig. 3—Inside Oxidized Portion, Mid- 
way Between Center and Circum- 
Polished and Etched 
with lodine; 50 Dlameters 
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such condition would naturally result in weakness which would 
lessen the force necessary to produce fissures. The relative 
weakness and brittleness of the interior portion as shown by 
the tensile properties is fully accounted for by the evident 
lack of proper cropping at the mill and the intense strains to 
which the metal had been subjected. 


‘DISCUSSION 


It was maintained in the discussion that this particular fracture 
did not resemble the transverse fissures that are só common 


Fig. 4—Transverse Section, 1 In. from the Fracture, Polished and 
Etched with lodine 


an occurrence in steel rails. It was not thought that this fracture 
could have occurred because of defective rolling or short crop- 
ping, but that it could have been caused by improper heating of 
the ingot before rolling. If the cold ingot were to have been 


Section Near 


Steel. 
50 Diameters 


Fig. 5—Porous 
the Fracture; 


placed in a hot furnace and the outside rapidly heated, it might 
have so expanded on the outside as to have put sufficient tensile 
stress on the interior to cause it to fracture and show a lense- 
shaped cavity like that described. 


New ErEcrRIC Rai wav iN Russia.—Plans have practically 
been completed for the construction of an electric railway from 
Riga to Assern, a summer resort on the Gulf of Riga. The new 
line will be about 19 miles in length. 


GENERAL FOREMEN'S CONVENTION 


Including Papers on Engine House Efficiency, Air 
Brake Maintenance and Other Shop Problems 


The tenth annual convention of the International Railway 
General Foremen's Association was held at the Hotel Sher- 
man, Chicago, Ill, July 14-17 inclusive, W. W. Scott, general 
foreman of the Delaware, Lackawanna & Western at Buffalo, 
presiding. The opening prayer was offered by Rev. Peter J. 
O'Callaghan, and the association was welcomed to the city by 
Leon Hornstein on behalf of the mayor of Chicago. W. T. 
Gale of the Chicago & North Western responded to Mr. Horn- 
stein's address. F. A. Delano, president of the Chicago, In- 
dianapolis & Louisville, addressed the association at the open- 
ing session, taking as his subject "Scientific Management." 
Bricfly, Mr. Delano mentioned the purpose and the meaning of 
scientific management, and pointed out that in the main it was 
a new application of old ideas. Whatever kind of management 
is to be followed it 1s necessary to have co-operation, which, in 
turn, is dependent on leadership, and that, in turn, requires 


organization. Mr. Delano-made it plain that in order for a 
foreman to succeed he must carefully consider these three 
items. 


PRESIDENT SCOTT’S ADDRESS 


Recent events have brought rather prominently to public 
view the question of efficiency and economy in railroad oper- 
ation. As railroad officers, efficiency and economy has been our 
constant watchword. Publicity has not until recent years en- 
tered very largely into railroad operation and the public has 
often been led astray by not being correctly informed as to the 
methods of efficiency and economy practiced by the railways. 
Every ‘published statement reflecting credit on the railways, 
whether relating to their good intentions or to their able man- 
agement, strengthens them in the public esteem and tends to 
promote a wise and judicious solution of the problems of gov- 
ernment regulation. There are none of us who wish to evade 
discussion of our efficiency. As far as the mechanical depart- 
ment is concerned, our efforts have not been sufficiently brought 
to the light of public recognition. This is one of the purposes of 
our association. Here the standard of efficiency and economy 
in the performance of every function incident to the manufac- 
ture and maintenance of the locomotive has been advanced by 
comparisons of experience. It is here we have our suggestions 
to offer for the betterment of our power. It is here that our 
companies reap the benetit of our experience, thought and labor. 
To that end, therefore, we should all participate in the discus- 
sion as freely as possible. 

It is recommended that the subjects presented at this con- 
vention for discussion be retained for next year, except the two 
subsidiary papers, and also that the number of members on the 
committees be increased to ten and that they be selected. from 
roads in different parts of the country in order that all the con- 
ditions due to climatic or other unusual conditions may be con- 
sidered. On account of the close relationship between the gen- 
eral foremen and the Tool Foremen's Association, it is believed 
that if it is possible it would be much to the advantage of both 
associations to have them meet during the same weck. 
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ENGINE HOUSE EFFICIENCY 


BY W W. SMITH 
Chicago & North Western, Chicago, lll. 


In the report on engine house efficiency presented last year, 
the different phases of the subject were trcated in a general 
way. The subject was continued so that new material could be 
added. 

Engine Mileage.—The operating department by co-operating with 
the mechanical department can do much to increase engine mileage. 


407 


Trains are oftentimes too long on the road due to poor train 
despatching or overloaded engines; engines are delayed to and 
from the train vards and the engine house; engines are delayed 
by yard forces not having trains made up; and oftentimes 
trains come in or are ordered out in bunches, so that the en- 
gine house organization cannot handle the engines in the man- 
ner they could if the trains had been properly spaced. In 
storing engines, those should be kept in service whose mileage 
comes nearest entitling them to a shopping. If poorer engines 
are stored, the good ones are being worn out during the dull 
season. There is undoubted economy in long runs for pas- 
senger engines, even though they are more conducive to engine 
failures. In order to make long runs a success, locomotives 
must receive very careful attention at engine houses. 

Pooled or Assigned Poscer.—Whether it is best to pool power, 
or assign each engine to a regular crew, is a problem important 
to engine house ethciency. When an engine is assigned to a 
regular crew, it is given more attention by the crew, there is 
less apt to be delay in getting away from the engine house, 
failures are less apt to occur, and the cost of maintenance is 
sure to be less. A system of regular assigned engines has been 
inaugurated on some of the divisions of the Chicago & North 
Western, with very gratifying results. The runs are pooled— 
that is, regular engines are not assigned to certain runs, but an 
engine crew with a regular engine will take any run that their 
turn on the board entitles them to. 

Terminal Delay—TVhe greater cost and earning power of re- 
cent locomotives makes it more necessary than ever to keep 
them in service. The question of turning engines promptly is 
one of system and supervision. In turning engines at terminals, 
the most valuable units of power should be given the preference. 
Also the ash-pit tracks should be arranged so that engines not 
requiring washing out, or other heavy work, can be run around 
those requiring washing out. Where a hot water fill-up line is 
provided, a considerable saving in time can be made by letting 
water out of the boiler and re-filling with fill-up water which 
is nearly at a boiling temperature. The engine house foreman 
should always be in a position to quickly and accurately advise 
the transportation department when he expects engines to be 
ready for service. Then a detinite prospective figure should be 
given to the yardmaster two hours before the engine will be 
ready, from which figure the engine should be ordered. 

Engine Delays.—At busy terminals, where important trains 
are despatched, whenever possible, an extra freight and an 
extra passenger engine should be fired and ready for service, 
so that in case of the unexpected happening, there will be an 
engine to fall back on. A running log book will tend to elimi- 
nate delays from the failure of either the day or night engine 
house foreman to notify the other concerning repairs that are 
left unfinished. It should be the duty of the turntable operator 
or his assistants to keep posted on the time that engines are 
ordered, and see that engines get out on time, ` 

Engine Failures—Each new failure should be carefully 
studied, as well as the past failures shown on the records. In 
this way it is possible to arrive at conclusions, and thus teke 
action to prevent recurrences. Oftentimes some simple little 
contrivance will prevent costly failures. Enginemen should be 
required to report any unusual trouble or delays they have en- 
countered on the road due to the engine or cars—even though 
a failure has not been charged by the transportation depart- 
ment. When there is any doubt as to the successful outcome 
of a trip, the road foreman should be called to ride the engine. 

Mileage Between Shoppings.—It is probably best to compute 
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locomotive costs on a ton mile basis so there will be a tendency 
on the part of master mechanics and others to keep engines in 100 
per cent. efficiency as long as possible, and then when it proves im- 
practicable for the engine house to further maintain them at 
their full hauling capacity the engines should be shopped. As 
an average figure for all roads, freight locomotives do not make 
more than 40,000 miles between shoppings, and passenger en- 
gines not more than 80,000-100,000 miles. Ordinarily it is con- 
sidered good practice to expend 60 per cent. of the maintenance 
costs in the engine house, to insure best road service, and 40 
per cent in the shop. 

Too frequently the shop and engine house do not work in 
harmony. There are many things, while an engine is stripped 
down in the back shop, that can be done for about one-third 
the expense they could be done for, four or five months after- 
wards. 

Economy in the Engine Housc.—The intelligent ordering and 
use of material, careful watch on store house supplies, close 
attention to fuel consumption, etc, are factors that must be 
watched. There are unlimited possibilities for saving fuel at 
the engine house. Cylinder and valves blowing, cylinder cocks 
and relief valves that do not seat, leaky whistle and pop valves, 
leaky boilers, steam leaks in the cab, improperly drafted front 
ends, bushed nozzles, etc, are all sources of waste that are 
caused by imperfect maintenance. Then there are direct losses 
of fuel at engine house, due to tanks being overloaded, to un- 
economical methods of firing up engines, to engines popping off 
on cinder pit track while waiting to have fire cleaned, to engines 
fired too long before they are ordered, etc. 

Each engineman should have an individual tool box, which, 
together with the oil cans, should be removed from the engine 
at the end of the trip by the supplyman. Engine cushions 
should be securely fastened to the seats, and suitable boxes or 
racks should be provided in the cab, for lanterns, emergency 
signals, etc. In order that each fireman may have his own 
shovel, a suitable rack should be placed in the engine house to 
which shovels may be chained and locked. 

Handling of Switch Engines—When switch engines are de- 
laved at the engine house, or are so poorly maintained that 
they cannot do effective work, the train service is correspond- 
ingly impaired. The engine house should make every effort to 
furnish switching power on time. As an aid in doing this, the 
work at the cinder pit should be very closely supervised at 
noon and at midnight, when a number of engines are in at the 
same time to have fires cleaned. Switch engines should be 
held in for inspection and repairs at stated intervals. On sev- 
eral roads, at important terminals, a system of relief engines 
has been adopted. With this plan a relief crew is engaged in 
taking engines to and from the engine house and yard, and the 
regular vard engine crews do not come to engine house with 
engines. 

Organization.—The subject was considered in some detail in 
last year's report. [n most engine houses it is advisable to have 
at least one engine held in for repairs so that the amount of 
work can be balanced. Thus when running repairs are heavy 
the men can be borrowed from the laid-in work, and when run- 
ning repairs are light they can be shifted to the heavy work. 
As far as possible vacancies should be filled from men in the 
ranks. and the vacancies in the day force should be filled from 
men in the night gang. When workmen know that good service 
will be rewarded by promotion, it is an incentive for them to 
do good work and stay in the service. 

Co-operation.—The fundamental principle involved in getting 
good engine house service is the individual interest of every 
employee concerned, and the co-operation of all. Probably 
no other one thing can do quite as much to reduce the net earn- 
ings as friction or ill will between the operating and me- 
chanical departments. The closer officials of the two depart- 
ments get together, the better will be the results. The master 
mechanic or foreman should call up the train despatcher the 
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first thing in the morning, and help him to line up things, 
thereby heading off probable failures, and in return receiving 
valuable information for his department. 

A friendly spirit of co-operation should exist between master 
mechanics and foremen of different divisions. It often happens 
that engines from one division run into the terminal of another 
division, and unless there is harmony between the men of the 
two divisions the best interests of the company must be sacri- 
ficed. 

Terminal Facilities.—The basis of efficiency of a locomotive 
terminal is time, and everything should be arranged with this 
idea in view. To obtain the best results in saving time between 
the yard and the turntable, the engine house should be as near 
as possible to the yards, and connected up with suitable tracks 
so that the necessary running back and forth can be done in- 
dependent of the main line; also there should be separate 
tracks used for incoming and outgoing engines. The cinder pit 
is the critical point in the locomotive terminal, and this is 
especially true during severe winter weather. It should be 
located as close as possible to the turntable, and large enough 
so that a sufficient number of engines can be handled at the 
same time. 

The engine house should be long enough so that all engines 
can be housed, and with some room front and back and at the 
sides so that the work will be facilitated as much as possible. 
It often becomes necessary to move engines in order to make 
repairs to rods, etc. and if the rails are extended beyond the 
front end of pits, the engine can be moved ahead instead of 
back; thus making it unnecessary to have doors open in win- 
ter time. Pit drainage is also a very important factor. Good 
natural lighting is one of the most important features leading 
to a high efficiency in engine house work. 

A hot water washing and filling system is almost a necessity 
in any important engine house. Not only is there a consider- 
able saving in the time that engines are held out of service 
for boiler washing with this system, but there is the added ad- 
vantage of increasing the life and improving the condition of 
the boilers themselves. A blowing down line should be in- 
cluded in the system, and it should have a capacity sufficient 
to empty a boiler with 180 lb. pressure in not more than 30 
minutes. Washout water should be provided for washing out 
with a pressure of at least 100 lb, and at a temperature of 
about 150 deg. Then the filling up line should furnish water 
at a temperature of about 190 deg. 

The drop pit section of the house should be from 100 to 112 
ft. long, so that engines can be spotted in any position with 
the doors closed. In engine houses where it is the custom to 
make fairly heavy repairs, a drop pit should be provided for 
dropping the entire engine truck in the pit, so that repairs can 
be made to male casting, cvlinder frame bolts, etc. 

There should be a vise bench at every other stall. Some 
consider the location against the outside wall as preferable to 
between the stalls on the posts, the reason being that in the 
former position more room is available to work on engines. 

Inspection pits placed on the incoming tracks should be shal- 
low and simply deep.eneugh to enable a man to examine all 
parts underneath. These pits certainly facilitate the movement 
of engines in busy times. It often happens that an engine on 
reaching this pit will be found on inspection to have but a few 
nuts loose here and there or is in need of some slight repairs 
that can be made on the pit. The engine then passes through 
its different operations, goes on the table to be turned and is 
ready for a return trip. This saves putting the engine in the 
house at all. 

Locomotive Maintenaunce.—Locomotive maintenance costs con- 
tinue to rise, but when we make allowance for the increase in 
wages, the increased cost of material, and the added complexity 
of the modern locomotive, the cost of repairs per unit of work 
has been actually decreased. All important engine houses should 
be furnished with an ample supply of spare parts, such as air 
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pumps, lubricators, injectors, bell ringers, etc, which should be 
used to replace defective apparatus, whenever it will take less 
time to exchange than to repair. 

Running Repairs.—The heavy labor cost that attends the re- 
moval of driving wheels in the ordinary engine house requires 
that most of the running repairs to locomotives must be made 
without removing the drivers. Driving boxes cannot always be 
taken care of in the engine house, but the careful maintenance 
of the wedges will do much to keep the driving box brasses and 
the rods in good shape. In order that driving box brasses may 
be maintained in the engine house, and without the necessity 
of dropping drivers, driving boxes with removable brasses have 
bcen adopted as standard by the Chicago & North Western. In 
order to lighten the maintenance costs of shoes and wedges sev- 
eral roads have adopted a flangeless shoe and wedge; also a 
new design of driving box which has part of the inside back 
flange removed, so that wedges can be lined down without taking 
down the pedestal binder. 

Lateral motion in drivers, trailer and engine truck wheels is 
one of the hardest problems to contend with in the main- 
tenance of locomotives. In order that end play may be taken 
up in the engine house without dropping the wheels, and with- 
cut holding engines from their runs a box has recently been in- 
troduced with removable lateral motion plates with babbitted 
faces. These removable plates can be used on engine and trailer 
` truck boxes, as well as on driving boxes. They have been 
adopted as standard on several roads. As an aid in taking up 
lateral in engine trucks, it is the custom on some roads to bab- 
bitt both. sides of engine truck boxes when engines are under- 
going repairs, so that in the engine house it is only necessary to 
turn the boxes end for end to take up the lateral. 

With the marked increase of weight and power of locomo- 
tives, the tire mileage has decreased, but by use of improved 
heat treated and vanadium steel tires, the mileage has been in- 
creased in some cases. Vanadium steel tires should be expected 
to give nearly twice greater mileage than the ordinary carbon 
steel tires. Tread wear can be lessened to some extent by keep- 
ing sanders in good order, and seeing that the steam distribu- 
tion is equal, so there will be no unnecessary slipping of drivers. 
Tires are sometimes flattened by a poorly maintained driver 
brake. In order to prolong the life of tires, they should be 
changed or turned before the flange wear is excessive: other- 
Wise an undue amount of stock must be turned from the tread 
to get a full flange. For the same reason steel or steel tired en- 
gine truck or tank wheels should be changed before the flanges 
become sharp. The retaining rings reduce the liability of failure 
from loose tires, but they make it very inconvenient to change 
or shim tires, and hence increase the cost of maintenance. From 
an operating standpoint a lip on the tire is almost as good as a 
retaining ring. 

When driving boxes and wedges are well maintained very lit- 
tle trouble is experienced with rods. In order to lighten the 
maintenance of main rods, two designs of solid end main rods 
have been recently introduced. With both types straps and bolts 
are eliminated—only wedges and filling blocks being used in 
connection with the brass. The Foulder design uses the same 
pattern of brass both at front and back of the pin, while in the 
Markel rod the brass is cast in steel blocks. The former has to 
be removed from the pin when it is dismantled, but the latter 
can be dismantled on the pin. 

Sand plays a very important part in the performance of loco- 
motives, both from the standpoint of fuel economy and of han- 
dling tonnage, so that it is imperative that engines leave terminals 
with sanders in good working condition. The quality, the dry- 
ing and cleaning of the sand, must be given careful attention. 
The secret of getting good service from sanders is the careful 
attention given to the piping. Fifty per cent of the sand failures 
are due to split and loose pipes not pointing to the rail. 

With the engines now in use, injectors are often required to 
supply as much as 150 gal. of water per minute, when engines 
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are operating at full capacity. Hence the need of maintaining 
tank valves and siphons, feed and delivery pipes, injectors and 
boiler checks, in good condition. In order that coal which acci- 
dentally falls down the tank manhole, cannot work ahead to the 
tank valves or siphons, it is the practice on several roads to 
extend a splash plate across the tank in front of the manhole, 
and cover the opening at the bottom with screening. 

All piping should be securely staved and clamped, otherwise 
it is impossible to prevent leakage and breakage. A new system 
of clamping has recently been developed, whereby the pipes are 
held rigidly in place by suitably located castings, which are in 
most cases attached to the boiler. The method and arrange- 
ment of piping is very important, and to obtain best results 
ball jointed pipe unions should be used, and they should be lo- 
cated in a place accessible for tightening; also elbows should 
not be used when it 1s possible to bend the pipe. Copper pipes 
sometimes give trouble by wearing through where they come in 
contact with the sharp corners of metal cabs and running boards. 
In order to prevent trouble from this source, it is the custom 
on several roads to enclose the copper pipe at the exposed 
places with iron pipe of larger size. 

It is the practice on some roads to give cabs a thorough exam- 
ination every three months. And if they are found loose or in 
an unsafe condition proper repairs are made at once. 

Boiler Maintenance —The systematic use of blow off cocks 
in connection with soda ash treatment results in greater life of 
the flues, longer periods between washouts, decreased scale 
formation, and fuel economy. The following rules should be 
observed in the care of boilers at terminals: 

When fires are being cleaned or dumped, the blower should be 
used only sufficiently strong to prevent smoke from emitting 
from the firebox door. 

The fires of all engines awaiting service should be banked at 
the front flue sheet. 

Unless absolutely necessary, injectors should not be used while 
fires are being cleaned, or when there is no fire in the firebox, 
nor while locomotives are being used on their own steam, with- 
out first brightening up the fire. 

It is the consensus of opinion that boilers should be washed 
with hot water. When hot water is used the boilers should be 
filled through the blow off cocks located in the water legs; when 
cold water is used they should be filled through the injectors. 
In order to facilitate the work of washing large engines, suita- 
ble stands should be provided for the boiler washers, and porta- 
ble troughs should be used to direct the stream of water from 
the mud ring into the pit. A sheet of canvas should be thrown 
over the part of the locomotive that will in any wav become de- 
fective on account of the water from the boiler when washing. 
A sheet of canvas should also be placed over the engine truck, 
so that the cinders from the front end will not fall into the 
engine truck boxes. 

The brick arch, like other boiler appliances, must be properly 
maintained in order to give effective service. It should not be 
disturbed except when absolutely necessary; when it is neces- 
sary to bore or work on the flues, only the center row of bricks 
should be removed. Only enough bricks should be taken out to 
enable the operator to get at the tubes, and they should be re- 
moved as carefully as possible to avoid breakage. To get best 
results special men should be assigned to the work of keeping 
up arches. 

Locomotive Inspectton—Where the most satisfactory results 
are attained, inspection 1s made by a force of special inspectors 
who have been trained to inspect certain parts of the engine. 
This practice is followed at some of the important division 
points on the Pennsylvania Railroad. The head inspector ex- 
amines the outside of the engine and tender, and looks at the 
trucks, wheels, draw gear, brake rigging, couplers, grab irons, 
footboards, pilot steps, and all safety appliances. He gages the 
couplers for height, wear of knuckles and heads, examines the 
knuckle-lock pins, etc. He examines driving wheels, flanges and 
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tires, main and side rods, brasses, knuckle pins, crosshead pins, 
crossheads and guides. He looks for loose pipes and clamps, oil 
cups and lids, cracks or breaks in the frame, working of the 
cylinders, missing or defective safety pins, and examines the 
valve gear, springs and spring rigging. He reports hot bearings, 
leaky washout plates or plugs, or any other defect that may 
come under his notice. He has charge of the other inspectors, 
and sees that each inspector makes out a report for each engine 
inspected. Another engine inspector starts in under the pilot 
and examines all parts under the engine and tender. 

The head air brake inspector examines the brake valve, air 
pump, gages and governors, noting the dates on the tags. He 
reports them for attention after 30 days from the date on the 
tag. He examines air pipes and reservoirs, the sanding devices, 
gage glass and gage cocks. He 1s required to try them and blow 
them out. He notes the condition of the fire door, the apron 
and foot plate, washout plugs, sprinkling hose, etc. He exam- 
ines the throttle gland to see if the packing will last until the 
engine is due for washing. His most important duty is to exam- 
ine the crown and side sheets for leaks, and to note the condition 
of the flues. This examination is made in the presence of the 
engineer, and before he goes off duty. This inspector also ex- 
amines the stay-bolt and boiler washout tags, notes when the en- 
gine is due for stavbolt test or boiler washing, and keeps a book 
record of these items. 

One duty of the head air brake inspector on roads equipped 
with track troughs is to lower the water scoop while the man 
underneath gages it, to see that it is neither too high nor too 
low. This man underneath is also an air brake inspector, and 
he examines all air pipes, hose and connections below the run- 
ning board, brake rigging of engine and tender, notes the piston 
travel and locates leaks of every description. 

The steam heat inspector examines all valves in the cab and 
at the rear of tender, all joints and pipes between engine and 
tender, and on front and rear. He tests the governor to operate 
at 100 lb., and reports any leaks or defects in the portion of the 
equipment for which he is responsible. 

When these examinations have been completed, from four to 
five minutes being sufhcient, each man writes his report on the 
proper form, and sends it by pneumatic despatch tube to the 
engine house office. By this means the reports covering the 
condition of the engine reach the work distributor's desk almost 
as soon as the engine reaches the ash pit. 


DISCUSSION 


The convention seemed generally in favor of assigning power, 
and several cases were mentioned where roads had gone back 
to the assigned power from a general pooling system. It was 
pointed out that the enginemen would be more interested in the 
condition of their locomotives, report defects that they other- 
wise would not bother about, and follow up the defects to see 
that they were properly corrected. As a general proposition, 
by assigning power the mileage between shoppings will be in- 
creased, the engines will be maintained in better condition, 
there will be a decrease in the cost of locomotive supplies, a 
decrease in locomotive failures, and a decrease in the necessary 
shop force to maintain the locomotives. It is also possible to 
locate the man that is not giving his engine proper attention. 
In the pool system one careless man will often cause defects 
on most of the engines he handles. N. B. Whitsel, of the Chi- 
cago & Western Indiana, which road handles the engines of 
several tenant lines, reported that a marked difference could 
be seen on engines used in the pooling system and those that 
were assigned to special engineers. 

J. S. Sheafe. master mechanic, Baltimore & Ohio, pointed out 
that much could be done by the general foreman to decrease the 
time the engines are held at the terminal, mentioning that on 
one road it had heen found that it took 19 hours to get a loco- 
motive from the ash pit ready for service. In this connection, 
the inspection pit was spoken of as being of great advantage. 
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The Central of Georgia cover their inspection pits and find that 
the men will take more care in going over an engine, especially 
in rainy and hot weather. One member stated that 90 per cent 
of the engine failures could be charged to poor inspection and 
organization. The lack of organization has a great deal to do 
with the terminal delay. 

In regard to the mileage between shoppings, some members 
took exception to comparisons that are frequently made, as in 
some cases, locomotives are much more heavily loaded than in 
others and again some roads have a different system of making 
repairs in the roundhouse and back shop which materially 
lengthens the time between general shoppings. Exception was 
taken to the author’s cost of $2,000 for general overhauling; 
it was believed that when the best grade of work is done and 
satisfactory material is used this cost will run up to $2,500, or 
even to $6,000, according to the size of the power. 

Regarding economy in the engine house, it was pointed out 
that much could be done by keeping small material, such as 
shims, etc., in the storehouse ready for use. At the Burnside 
shops of the Illinois Central a meeting is held once a month 
of all the foremen in the plant, and economies around the plant 
are discussed and suggestions offered by the various foremen. 
The men are made to appreciate the cost of various articles and 
in this way are more particular as to the material they are liable 
to waste. A close supervision is kept on material and especially 
on scrap. In this regard, it is policy to specialize the work as 
much as possible, have certain men do piston work and certain 
men the rod work, etc. Several roads are cleaning their en- 
gines with oil and hot water, and find that it gives very good 
results. 

The members seemed to be thoroughly in accord with the 
writer of the paper as regards the co-operation between general 
foremen, roundhouse foremen and the chief despatchers. Many 
times a foreman can so advise train despatchers in case of en- 
gine failures out on the road that much time can be saved and 
many times their advice will prevent a failure. 


THE GENERAL FCREMAN AND SHOP EFFICIENCY 


J. S. Sheafe. master mechanic of the Baltimore & Ohio, spoke 
on the relationship of the general foreman to shop ethciency. 
He pointed out that the general foreman must have a good or- 
ganization. The sub-foremen should be capable of carrying the 
detail load in their respective departments, but at the same time, 
the general foreman should keep in touch with the work in a 
general way. A general foreman should use tact in dealing 
with his sub-foremen and treat them with the same respect that 
he would like to be treated by his superiors. Driving or rough 
treatment of the men has only a temporary effect. Efficiency 
does not alwavs mean increased production, but includes the 
economical use of locomotive materials; do not scrap material 
too hastily. 

A. Masters, of the Delaware & Hudson, in replying to Mr. 
Sheafe, mentioned that the capacity and ability of a general 
foreman are measured by the subordinates he has under him, 
and that he should so treat them that they will reflect to his 
credit. The opportunities for the general foremen are very 
good, as they are generally on the road to advancement and 
should train themselves accordingly. 


ADDRESS BY A. P. PRENDERGAST 


A. P. Prendergast, superintendent of machinery of the Texas 
& Pacific, gave an address from which the following is taken: 

It is my conclusion, after nineteen years of practical contact 
with shop emplovees and conditions, that our men are largely 
what we, as foremen and supervisors, make them. The success 
of any organization or body of emplovees is dependent upon the 
manner in which they are directed and developed. It is difficult 
to establish and follow a defined system by which alone to govern 
the supervision of the various departments of our shops, and espe- 
cially repair shops. It is. therefore, necessary to give study and 
consideration to each individual employee in order to under- 
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stand his fitness, and to bring out the best efforts of our men 
without resorting to undesirable methods. 

Failure on the part of foremen and supervising officers of 
higher rank, to give sufficient thought to the-adaptability of em- 
ployees for the different lines of work, as well as a lack of in- 
terest in rendering assistance to employees as they undertake 
duties that may be new and difficult to them, is largely respon- 
sible for the aggressive attitude of many of the employees and the 
tactics to which they sometimes resort. The failure to show 
opportune acts of kindness and thoughtful consideration to our 
employees has resulted in lack of interest, which in some respects 
borders on disloyalty; employees who have been allowed to drift 
are usually influenced by other sources that do not contribute 
toward their improvement. 

Lack of attention to details by foremen is a contributory cause 
of mental disturbance in employees, which in turn interferes 
with their capacity for production. I refer particularly to the 
failure of foremen to interest themselves in the matter of con- 
veniences for employees in the handling of their work, as well as 
providing for their bodily comfort. It is a common condition in 
many shops to find employees trying to make headway with de- 
fective tools. Difficulty is also experienced because of delays to 
which they are subjected in securing their work from different 
departments; frequently this is the result of a privileged foreman 
being permitted by those in charge to demoralize the organization. 
The gencral foreman is one of the most important members of the 
organization in repair and manufacturing shops; the success of 
any shop management is largely dependent upon him. It is, 
therefore, essential that he set an example that will serve as a 
strong incentive and guide to the employees in his charge, both 
on and off duty. I have always found a large percentage of rail- 
way employees prone to follow their leaders. The necessity for 
shop supervisors to conduct themselves along lines that are above 
reproach is just as important to their success as it is for them to 
give their willing and continuous application to the duties and 
responsibilities entrusted to their care. 

One of the most common causes I have found to be responsible 
for ineffective operation is the disposition to delay important du- 
ties until a more opportune time, which never arrives. How 
many times have foremen been heard to repeat some old com- 
plaint about conditions, the relations to some other department, 
etc., until it almost appears that this old trouble upon which he 
harps completely monopolizes his attention and energy, while 
still going along unimproved. At the same time many matters 
from which he could get some results, are going completely by 
the board. 

Foremen should never lose sight of the obligations they are 
under in developing employees from the ranks to ht them for ad- 
vancement. The officer in charge of men, who fails to educate 
and interest himself in the advancement of those under him, can 
be numbered with the indifferent leaders who have done much 
to promote antagonism and dislovalty in employees. I cannot 
urge too strongly upon all foremen, and all others engaged in a 
leading capacity, the great value derived from the study of the 
personality and capacity of the individual men under their juris- 
diction in order that as necessity or opportunity presents itself, 
they may be in a position to put the right man in the right place. 
Beware of the "Indispensable" individual. An organization 
which rests upon such a one is, to say the least, unstable; the ef- 
ficient manager, long before necessity for any changes develops, 
will have located the man qualified for advancement. 

To properly start a foundation for the organization of shop em- 
ployees we should begin with new employees entering the service, 
by directing their training along the lines that will develop their 
individual talents and create the appreciation that loval employees 
have for their work and for leaders who take the proper interest 
in their progress. The instruction and development of appren- 
tices on the part of those in charge is essential to the success 
of all departments. Co-operation is essential between depart- 
ments; we must sacrifice the tendency to build a fence around 
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our own particular work. We have but one object, after all, 
which is to produce safe and economical transportation. 


VALVES, CYLINDERS, CROSSHEADS AND GUIDES 


BY J. T. MULLIN 
General Foreman, Lake Erie & Western, Lima, Qhio 


Piston valves on superheated locomotives should be examined 
once every thirty days, as we find a great amount of carbonization 
of the oil occurs from high temperature. We find that in order 
to gain the speed power, and the saving of coal and water, 
piston valves with the Stephenson valve gear should be set in the 
negative lead for superheated locomotives. Slide valves are set 
at different positions; we find that for passenger service 14-in. at 
25 per cent. cut off, freight service 3£-in. at 50 per cent. cut off 
makes a very economical setting. 

When locomotives are shopped the valves should be examined 
and put in first class condition. The slide valve seat should be 
faced and slightly spotted. Valve strips should be fitted in the 
valve grooves and the strips spotted to the friction plates. The 
spring should be properly adjusted so that grooves will not be 
worn in the friction plates. Piston valve and valve chambers 
when worn 1/32 in. should be bored, and new valve rings should 
be perfect fitted to the valve chamber and should be 3/32 in. 
larger than the valve chamber. Old rings reapplied should be at 
least 1/16 in. larger than the valve chamber. 

The cylinder should be rebored when worn 1/16 in. out of 


. round and should be bushed when not over 34 in. larger than the 


original size. 

We find that on engines converted from saturated to superheat- 
ed locomotives the cylinders have a tendency to crack between 
the valve chamber and the receiving ports of the cylinder. In 
order to overcome this we are applying a cross brace from front 
to back of it between the valve chamber and tbe cylinder, and 
drawing the metal together by shrinkage. 

Piston heads should not be allowed to become more than '4 in. 
smaller than the cylinder; cylinder packing should be fitted to the 
cylinders; we believe that the Dunbar type of cylinder packing is 
the most economical for the length of service and less wear on 
our cylinders. Pistons should be examined at every shopping. 
Piston bearings in the heads and crossheads should be made with 
a taper of 3⁄4 in. to 12 in. All joints in the piston packing should 
be ground, properly fit to cup and rods, springs and retainers 
measured and made proper lengths and sizes. Guides and cross- 
heads must be kept in first class shape at all times as they control 
the wear and life of the cylinders, packing and pistons. Guides 
should be lined and squared with the bore of the cylinders. Cross- 
Feads and crosshead gibs must be kept properly fitted and ma- 
chined at all times. 


DISCUSSION 


With the Stephenson valve gear a number of roads follow the 
practice of keying the eccentrics to the main axle before the 
wheels are under the engine. A record is kept of the position 
of the eccentrics so that the practice may be uniform on dif- 
ferent engines of the same class. The Lackawanna has found 
trouble on superheater locomotives with the graphite lubricator 
because of carbonization, causing the piston rings to tilt, and 
blows resulting. It was stated that much trouble with valves 
may be eliminated by removing the relief valves and instructing 
the men to work steam to a stop. The practice of examining 
valves and piston rings periodically, generally every thirty 
days, seems to be quite general, but one member did not think 
it was necessary. He claimed that this method was too ex- 
pensive and that satisfactory results could be obtained by the 
enginemen reporting trouble after it starts. Several members 
expressed the opinion that lack of lubrication was the cause of 
much cylinder and valve trouble where a little more oil would 
save much repair expense on rings and bushings. Two roads 
have done away with piston rod oil cups on superheater loco- 
motives and use swabs with valve oil. This has been found to 
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reduce carbonization, as the enginemen, it was claimed, will 
use low grade oil in the oil cups and this carbonizes very easily. 


AUTOGENOUS WELDING 


The report of the committee on Autogenous Welding, which 
was presented by the chairman, C. L. Dickert, Central of Georgia, 
will appear in the September issue of the Railway Age Gazette, 
Mechanical Edition. 


MAINTENANCE OF THE AIR BRAKE 


BY CHAS. M. NEWMAN 
General Foreman, Atlantie Coast Line, South Rocky Mount, N. C. 


The position the air brake holds in relation to the present 
railroad traffic makes it one, if not the most, important device 
in use on the railroads today. The relation of the air brake 
to the successful handling of our present train is such that, 
without it, a road would be so congested in a few hours that a 
large percentage of its freight would perish before reaching its 
destination. 

Accessibility of Apparatus—As an assistance to maintenance 
the parts of the air brake requiring frequent attention should 
be accessibly located. It is a fact that when time is short 
and many repairs are to be made the parts most accessible 
will receive the attention and those inaccessible will be 
neglected. This results in lowering the efficiency of the brakes, 
in neglect of equipment and, after all, an increase in the cost 
of maintenance. Very often you will find brake cylinders so 
located, especially on locomotives, that it is necessary to remove 
them in order to apply a leather or gasket. Such conditions as 
these make maintenance expensive. 

Proper Installation.—A good air brake equipment improp- 
erly installed is an expensive device from which efficient serv- 
ice cannot be obtained. The heart of the equipment, the air 
pump, should be made perfectly secure at its location, and so 
located that the intake will not be in a position to collect dirt 
and grit from the running boards or ashes from the pans 
when the fires are being cleaned or dumped. The air pump 
steam pipe should be connected to the boiler so as to insure 
dry steam at all times. Reservoirs and other parts which have 
several pipes connected to them should be fastened to some 
. place as free from vibration as possible and the fastening should 
be made securely. 

When a distributing valve is used, it should be applied to 
substantial brackets and these to a place free from vibration. 
Brake valves and signal valves should not be located too close 
to the boiler. Gages should never be fastened directly to iron 
brackets, but small blocks of soft wood, of a uniform thickness, 
should be used between the gage and the bracket. All piping 
should be put up with as few elbows as possible, using easy 
bends instead. In using a compound in fitting up air pipes, in 
all cases, it should be applied to the outside of the thread. 
When installing an air brake equipment or any part of the 
equipment, there are several very important facts to bear in 
mind: 

Locate parts convenient for the repair man and the air brake 
operator. 

Do not place parts, whose efficient operation is affected by 
heat, too close to the boiler. 

Locate parts with pipes connected at a place free from vi- 
bration. 

All parts must be free from any foreign matter before ap- 
plication. 

Methods of [nspection.—Before any engine leaves the engine 
house its entire air apparatus should be given a thorough in- 
spection and test by competent men, and all perceptible defects 
corrected. The air pump should be given an efficiency test to 
see that it is capable of supplying the necessary quantity of air 
under ordinary conditions. The brake levers, beams and hang- 
ers should be carefully watched, for frequently a repair man, at 
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an outside point, will replace one of these with one that may 
not be of correct dimensions. The proper time to inspect a 
train is on its arrival. To do this, the incoming engineer should 
add to the reduction required to stop, enough to fully set the 
brakes on the train. The inspectors should be present and 
make an immediate examination. 

Terminal test plants are a great source of convenience for 
making inspection and tests; they also make possible lots of 
repairs that otherwise could not be made without delay; still 
they have their objectionable features. One of the grave evils 
of many test plants is the excessive amount of moisture due to 
insufficient cooling of the air. 

Terminal Repairs.—Good brakes depend on the attention they 
receive at the terminal and all defects noted by the inspectors 
should be corrected. Such repairs as ordinary brake pipe leaks, 
defective hose gaskets, wrong piston travel, etc., which require 
little time should be made on the service tracks; but cars re- 
quiring heavy brake repairs should be marked for the repair 
tracks. Here is where good judgment must be exercised, as 
perishable or other very important loads or empties needed for 
such lading must not be delayed. 

All cars in shops or on repair tracks with cleaning dates over 
nine months old should have their brakes cleaned and lubri- 
cated. Not only will the condition of brake cylinders and 
triples fully warrant this, but it is improbable that these cars 
will be so favorably located again for months, without causing 
delay and switching. When triples need cleaning they should 


‘be removed and sent to the shops, or some place fitted with a 


test plant, so that, after the operation of cleaning and lubri- 
cating, they can be placed on the test rack and given the re- 
quired test. If all triples are removed from the bad order cars 
(which every road has a supply of stored for heavy repairs) 
and cleaned, lubricated and tested, you will find you will have 
an abundance of extra triples which can be used to replace those 
sent to the shop for attention. When the triples are being re- 
moved from "B. O.” cars or engines, the air and signal hose 
should also be removed and applied to other equipment in 
service.. 

Since the introduction of the large and compound pumps. 
which are to take care of the increased number of cars in the 
train, most of us have been using this increase of air to take 
care of our air leaks, which is not only hard on the pump but 
expensive from a fuel standpoint. For the sake of illustration— 

A certain large railroad system, which operates long trains 
successfully, has an allowable maximum train line leakage as 
follows: For trains from 25 to 50 cars, 7 lb. per min.; for 
trains from 50 to 75 cars, 6 lb. per min., and for trains from 
75 or over, 5 lb. per min. Our average train is from 50 to 75 
cars; the allowable leakage on this train is 6 lb. per min., or 
about 65.5 cu. ft. of free air, which is about the capacity of our 
single stage 11 in. air pump. Suppose to operate an 11 in. air 
pump, we require 200 lb. of coal per hour, or 4,800 lb. for 24 
hours; estimating the coal at $2 per ton it would cost $470 to 
pump against a 6 lb. leakage for 24 hours. 


METHOD OF MAKING REPAIRS ON THE ATLANTIC COAST LINE 


Air Pump Repairs.—The cylinders are calipered and if the 
steam cylinder is found 1/32 in. out of round or 1/32 in. smaller 
in diameter in the center than at either end, it is removed from 
the center piece and bored out. If the air cylinder is found 1/64 
in. out of round or 1/64 in. larger at any place than at another, 
it is bored out. We bore the cylinders four times, keeping them in 
sizes varying by 1/16 in. After a 914 in. cylinder has been en- 
larged to 934 in. and run to its limit for wear, it is bored to 976 
in. and bushed to 9 7/16 in. 

The air valves are ground in and applied with the cages and 
caps. After the caps have been well tightened the caps and 
valves are tested. The pistons are turned to an easy fit in the 
cylinder; the rods are trued. The cylinder packing rings are pur- 
chased from the manufacturer to fit the piston groove, and vary- 
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ing in size to fit the cylinders, allowing Lë in. for spring. The 
rings are applied to the pistons and the pistons applied to the 
pump, "King Type" metallic packing being used on the rods. In 
repairing the pump heads, if we find the main valve bushing not 
true, we ream it with a special adjustable hand reamer. 

The slide valves are faced on a revolving aloxite wheel to a 
true bearing; the seats are faced with a file and scraper using 
the valve as a face plate. They are then ground in using kerosene 
oil and carborundum grain. If the left main valve cylinder head 
is not reasonably true, it is discarded. If the reversing valve 
piston rod and bushing are not in good condition, new parts are 
applied. After the pump is assembled, it is placed on a test rack, 
and aíter running it several hours it is given all required tests 
before it is placed into service. We require twelve months or- 
dinary service from all pumps between general repairs. 

Brake Valve Repairs.—The rotary valve and seat are faced 
by hand, as we have not yet been able to machine them per- 
fectly. If the bottom case bushing is not perfectly true, it is 
reamed with a special adjustable hand reamer. The equalizing 
piston packing ring is fitted to the piston groove and the cylin- 
der. If the equalizing piston packing ring groove is worn, we 
close it to a template, using a specially constructed press for 
the operation. This effects a saving of about $075, as a new 
piston would have to be applied. 

Feed Valve Repairs.—Before any repairs are made to the 
feed valves we thoroughly clean them, using kerosene oil, gaso- 
lene and compressed air, and place them on the test rack to lo- 
cate all the defects. A good fit for the feed valve piston in the 
bushing is very necessary. If the bushing is not perfect, we 
ream it with a special adjustable hand reamer. The piston is 
then spread to fit the bushing, and the spider is also spread to 
fit its guide. These spreading devices are simple and are home- 
made tools which effect a saving of about $0.87, the price of a 
new piston. 

Distributing Valve Repairs—After dismantling, the body of 
the distributing valve is sent to the lye vat and placed in boiling 
lve water for about five minutes; if left in longer, they seem 
to warp and will require considerably more work to repair. All 
small parts are cleaned with gasolene and the valve is assembled. 
It is then placed on a No. 6 ET test rack and given all tests, 
and if no defects develop it is returned to service. 

Triple Valve Repairs.—All triples sent in for repairs are first 
cleaned with a wire brush wheel, and all bruises removed from 
the gasket side with a file. The piston slide and graduating 
valves are placed in kerosene oil, and afterwards washed in 
gasolene and blown off with compressed air. The emergency 
valve seat is cleaned by using No. 0 emery cloth on a smooth 
surface. The feed groove is cleaned out with a piece of hard 
wood. The triple bushing is cleaned out with a piece of cheese 
cloth and blown out with compressed air. Never use waste in 
cleaning triples. The slide and graduating valves are lubri- 
cated with dry graphite. The spider end of the piston, as well 
as the ends of the slide valve spring, are also lubricated with 
dry graphite. 

About three drops of anti-friction triple valve oil is applied 
to the cylinder bushing, spreading it evenly over the surface on 
the train line side of the piston. After assembling, the triple is 
placed on the test rack and given all tests. 

All the cleaning operations are performed by handy-men on 
a piece work basis, except the test rack operator who is a day 
rate man. Any triple which fails to stand the test on account 
of improper work done by the cleaners, is returned to them for 
correction, without compensation. Triples, which, during tests, 
show bad bushings or leaky packing rings, leaky graduating or 
slide valves, are so marked and delivered to the triple valve 
machinists for repairs. 

Brake Cylinder Repairs.—In making repairs to brake cylin- 
ders, notice should be taken of the piston fit in the cylinder. 
The packing leather should be soft and pliable and thoroughly 
lubricated with a good grease. When applying the leather and 
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expanding ring, care should be taken to see that the ring has 
an even bearing on the leather, and that the leather has a 
smooth, even bearing on the walls of the cylinder. The follower 
should not clamp the expanding ring, but simply keep it in 
place and hold the leather to the piston. 


DISCUSSION 


The chief point in the discussion on this subject was that the 
various parts of the air brake apparatus should be located in 
accessible places as many times it has been found extremely dif- 
ficult to make satisfactory repairs on account of the poor loca- 
tion of the part that was to be worked on. Vanadium steel 
was recommended for air brake piston rods, and it was be- 
lieved that these rods should be made with the sharp taper of 
214 in. to the foot, rather than having a shoulder in the piston 
fit, as they would give much better life and eliminate breakage 
to a great extent. À few members reported that they had work- 
men sufficiently expert to get a satisfactory seat on the rotary 
valve in a lathe without finding grinding necessary. 


TAYLOR SYSTEM 


BY W. W. SCOTT 
General Foreman, Delaware, Lackawanna & Western, Buffalo, N. Y. 


The "Taylor System" so called, is putting into effect the prin- 
ciples of scientific management. Methods of doing business 
change, and two phrases describe this gradual change in busi- 
ness: "Specialization-of-work" and “mass-production.” Ma- 
chinery has taken the place of workmen, and with this gradual 
change in business has come as gradually but as surely a change 
in methods of handling work. 

The one-man business ts a back number. Instead, the author- 
ity of the one man has been divided into sections; each section 
has been given in charge of an individual who is responsible for 
carrying it out, as work has grown in bigness the more has it 
been sub-divided into units. 

Two men’s names are intimately associated with this newer 
idea of management: F. W. Tavlor and Harrington Emerson. 
Both have the same object. They differ principally in methods. 
Mr. Taylor's system offers a sub-division of the old organization 
and divides all work into two phases: Planning and execution. 
Mr. Emerson's application of scientific management is based 
upon twelve principles of efficiency. He retains the old organ- 
ization, but a staff organization is added; specialists who plan 
and outline the more efficient principles for the old organization 
to carry out. 

After a careful analysis of the scientific principles of either the 
Taylor or Emerson school, we may find in many of the details 
nothing entirely new in doing work. The shop manager may 
have a much better way in handling some detail, but the new 
principles should not be confused with methods. If you have 
the principles of scientific management and a purpose to carry 
them out, any man get results though his methods of applying 
the principles may vary. 

Frederic M. Feiker offers these principles as the ground work 
upon which to build a structure dedicated to scientific manage- 
ment: 

To separate from the “line organization” or to add to the 
“line organization” a staff officer or "staff organization.” 

To set up tentative standards of performance. 

To correct these standards by working out scientifically the 
best methods of performance. 

To determine the best inducement to the employee to attain 
these standards. 

To equip the employee with clear, complete and exact knowl- 
edge of the best and quickest way of doing the work. 

Although scientific principles of management were first ap- 
plied to the operation of machine shops by Fred W. Taylor, 
the principles have come to be universal. They can be applied 
even to millinery shops with wonderful results, and they have 
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been successfully applied to a wide range of industrial activity. 

All wage payments under scientific management are based on 
four principles: 

A large daily task for each man in the shop. 

Standard conditions. Each man's task should call for a full 
day's work. | 

High pay for success. Any man should be sure of large pay 
when he accomplishes a task. 

Loss in case of failure; when he should be sure that sooner 
or later he will be the loser by it. 

It will be seen there is nothing radically new in these princi- 
ples, and they do not propose any mechanical method of handling 
the question of wage payment. 

In the Bethlehem Steel Works where F. W. Taylor has put 
his principles of management into operation, all these methods 
of wage payment were employed under scientific management, 
but two methods proved particularly successful in introducing 
standard methods of work into the shop. 

One, the differential piece rate system invented by Mr. Taylor; 
the other, the task and bonus system invented by H. L. Gantt. 
Of these two systems, the task and bonus system has proven to 
be particularly applicable in changing over from former methods 
to more exact and scientific methods of management in shops. 

In the differential piece work system, work is paid for by the 
piece. Time studies form the basis for making a minimum piece- 
work price. The only difference between the scientific picce- 
work rate and that in the average shop, is that the scientific 
piece-work rate is based on our exact knowledge of the time 
for detailed operations of doing a Job—not one man's judgment, 
or two men's judgment, of the time it ought to take to do the 
work, but an analysis of the exact time taken with a stop-watch 
by a trained investigator when different workmen work on the 
same job, under ideal conditions, with the best tools, the best 
material, and the best working arrangements that the manufac- 
turer can supply. | 

The history of the development of scientific management up 
to date calls for a word of warning. The mechanism of man- 
agement must not be mistaken for its essence or underlying 
philosophy. Precisely the same mechanism will in one case 
produce disastrous results, and in another the most beneficent. 
The same mechanism which will produce the finest results when 
made to serve the underlying principles of scientific management, 
will lead to failure and disaster if accompanied by the wrong 
spirit in those who are using it. 

Mr. Taylor, in his paper on “Shop Management,” has called 
special attention to risks which managers run in attempting to 
change rapidly from the old to the new management. The 
philosophy of scientific management is contained in four under- 
lying principles: 

The development of a true science; the scientific selection of 
the workmen; his scientific education and development; intimate 
friendly co-operation between the management and the men; in 
other words substitute science for the rule of thumb; harmony 
for discord, co-operation, not individualism, maximum out-put in 
place of restricted out-put and the development of each man to 
his greatest efficiency and prosperity. 


OTHER BUSINESS 


J. Hannahan, formerly chief of the Firemen's Brotherhood 
and now a representative of the Locomotive Stoker Company, 
addressed the association, pointing out to the members the 
necessity of all railroad men working together to prevent so 
much adverse legislation that has proved to be merely political 
ammunition, Every railroad man should exert what influence 
he can to impress his representatives in either the state or federal 
legislatures. that they should treat the railroads fairly. He also 
spoke of the vast opportunities ahead of general foremen, men- 
tioning a number of prominent men who have worked up 
through this position. 

The following officers were elected for the ensuing year: 
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President, W. W. Scott, general foreman, D. L. & W., Buffalo, 
N. Y.; first vice-president, L. A. North, superintendent of 
shops, Illinois Central, Chicago; second vice-president, Walter 
Smith, Chicago & North Western, Chicago; third vice-president, 
W. T. Gale, machine foreman, Chicago & North Western, Chi- 
cago; fourth vice-president, W. G. Reyer, general foreman, 
Nashville, Chattanooga & St. Louis, Nashville, Tenn.; secretary- 
treasurer, Wm. Hall, Chicago & North Western, Winona, Minn. 
The secretary reported a membership of 219 and a cash balance 
of $68.25. 

The executive committee met immediately after the adjourn- 
ment of the convention and chose the following subjects for 
the next annual convention: Valves and Valve Gearing, Rods, 
Tires, Wheels, Axles and Crank-Pins; Shop Efficiency; Oxy- 
Acetylene Welding; and Roundhouse Efficiency. The conven- 
tion for 1915 will be held in Chicago some time during the 
month of July. 


DISTRIBUTION OF ENERGY IN A LOCO- 
MOTIVE AND IN ANIMALS 


BY PROF. ARTHUR J. WOOD 
The Pennsylvania State College 


A comparison of one locomotive with another on the basis of 
efficiency, economy or performance often leads to better designs. 
As methods of testing become more and more refined, such com- 
parisons have new interest and importance. In the modern loco- 
motive testing plant, it is possible to account for the losses of 
heat when the coal is burned in the firebox and during the 
various transfers of heat in the boiler, cylinder and driving 
mechanism, until finally it is found that from four to seven per 
cent of the heat energy in the fuel is used at the track to haul 
the load. 

In the same general way, by putting an animal in a calorimeter, 
corresponding to the testing plant, it is possible to account for 
the various losses in feeding stuffs, as hay, bran and grain. This 
calorimeter is essentially an insulated, enclosed stall into which 
a measured quantity of air, food and water may be supplied and 
is so arranged that an accurate accounting may be made of the 
quantity and quality of gases and refuse and of the heat given 
off by the animal placed therein; and finally of the amount of 
energy consumed or rejected during the different processes of 
assimilation and nutrition. It is thus possible to account for 
the energy finally recovered and available for simple locomotion 
of the body and in hauling a load. From such a study, we find 
that the animal, classed purely as a machine, is capable of using 
energy in the fuel supplied from five to ten times as efficiently 
as is possible in a modern locomotive. This should not be taken 
as meaning that according to our usual standards, the locomotive 
is not an efficient machine. Regarded as a power plant, its 
efficiency under favorable conditions compares favorably with 
that of a stationary power plant of the same output using 
reciprocating engines. 

For many years there has been in operation at the Pennsylvania 
State College the only complete animal calorimeter in this country. 
The investigations cover a large range of feeding stuffs and the 
results are important. Dr. H. P. Armsby, Director of the Insti- 
tute of Animal Nutrition at the college, has brought together 
for this study the results of some of these tests. The figures 
here given apply to steers, cows and sheep, but not to horses 
or hogs. In the case of a draft horse, he states that about 31 
per cent of the available energy can be recovered as useful work. 

The values for the locomotive are given in round numbers and 
were calculated by the writer from data from locomotive testing 
plant results of a large Pacific type locomotive, stoker fired, 
with a superheater and burning Penn Gas coal While no 
absolute comparison can be made between the energy rejected 
and recovered by the animal and by the locomotive, still the 
anology in the case should be quite apparent. 


Aucusr, 1914 


An essential difference in this comparison is that the animal 
is not a heat producing machine and therefore the energy of 
digestion is not determined by ranges of temperatures. Taking 
the mixed grain as an average of the four feeding stuffs, it may 
be noted that 37.5 per cent of the energy supplied is available 
to the body for locomotion and for work. The losses in this 
case in the feces is less than a half of what it is for timothy hay 
per pound. The fuel (hay) is not as well "burned" as is the 
grain, but the two have nearly the same heat value per pound. 


PERCENTAGE DISTRIBUTION OF ENERGY OF FEEDING STUFFS 


Timothy Wheat bran Mixed grain Corn meal 
PSS E SS —  —— 
1—Energy of feed a 
consumed ....... 100.00 100.00 100.00 100.00 
2— Energy rejected un- 
uscd in excreta: 
(a) In feces .....46.38 31.51 20.04 9.21 
(b) In urire..... 3.67 5.42 6.86 3.83 
(c) In combustible 
gases ....... 6.75 7.36 7.95 9.30 
— 56.80 —— 44.29 —— 34.85 22.34 
3—Energy liberated in 
body ........... 43.20 55.71 65.15 77.66 
4—Erergy expended 
im digestion and 
converted into heat 18.88 24.88 27.70 23.98 
$—Energy available to 
the body ....... 24.32 30.83 37.45 53.68 
PERCENTAGE DISTRIBUTION OF ENERGY OF Dry Coat IN LocoMOTIVES 
1—Energy of feed (fuel) as consumed.........cccccescccccccscece 100.00 
2—Energy rejected unused— 
(a) In ashes, sparks, radiation ard unaccounted for..... 21.0 
(b) In water vapor and heating water................... 5.5 
(c) In unburned combustible gases...................... 18.0 
— 44.5 
3—Energy liberated in the body of the locomotive................. 55. 


5.5 
4—Energy expended in boiler and cylinders and converted into heat* 49.0 
S—Encrgy available to do work .................................. 6.5 


*This energy is not available to do work at the track. 


Note also that the energy "liberated in the body of the loco- 
motive" is about the same as the energy “liberated in the body" 
of the animal, but that the energy expended and converted into 
heat in the latter case is twice as much as in the former, a 
significant fact in the study of the betterment of the man-made 
machine. 

If one will consider for a moment it will become evident that 
the locomotive works thermodynamically at a disadvantage when 
compared with the animal power plant in that the temperatures 
in the animal are not over 102 deg. F., so that the conduction 
and radiation factors are relatively low. Again, there is no com- 
parison possible with steam cylinders, where the highest possible 
efficiency is limited by the temperatures of the vapor in the ratio 
(T, — T.) — T, where 7, is the absolute initial and 7, the 
absolute final temperature. This ideal efficiency in a reciprocating 
engine seldom exceeds 35 per cent. On the other hand, high 
ranges of temperature are essential to high efficiency during 
expansion, indicating that the animal's over-all efficiency is high 
notwithstanding this thermal disadvantage. 

From any standpoint, the study leads to the conclusion that 
the created organism far excels the man-made machine on the 
basis of the energy available to do work. 


ALUMINUM Foit.—The manufacture of aluminum foil is a 
growing industry of southwestern Germany. The foil is used 
in place of tin foil for wrapping candied fruit, and the like, 
possessing several advantages over the tin.—The Engineer, 


ELECTRICITY TO PREVENT FmEEZING.—Dy keeping currents of 
several hundred amperes flowing continuously through water 
pipes which otherwise would have been in danger of frcezing, 
it was possible to continue construction work on a hydro-electric 
development on the St. Lawrence river without interruption 
during even the coldest days of the past winter. The one inch 
pipes thus protected supplied water for the steam shovels and 
were laid above ground, as continuous shifting prevented them 
from being buried. 
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ELECTRIC LOCOMOTIVE DATA 


BY F. D. EVERETT 


The accompanying tables give complete data on many types of © 
electric locomotives in heavy railway service in this country and 
abroad. One may sec at a glance the genefal characteristics of 
the types preferred by the different railroads. 

In Tabie I information is grouped concerning 8 American 
and 17 European single phase locomotives. 

Table II covers 12 direct current locomotives of American 
and 3 of European manufacture. Two of the European are not 
for main line service, but are given because constructed for di- 
rect current at 3,000 and 2,000 volts respectively. The third was 
for use in Canada. 

Table III contains data for 5 foreign and one American 3- 
phase locomotives, while Table IV deals with the locomotives 
using current of a different sort in the motors from that col- 
lected by the trolley. 

Thus it is scen that only in this country has direct current 
been used for heavy electric traction. Abroad the higher direct 
current voltages have been employed on interurban lines with 
multiple unit car service, but have not been tried on main line 
work. Italy uses the three-phase system for its advantages on 
heavy grades, while the other countries prefer single-phase with 
10,000 to 15,000 volts on the trolley and a frequency of 15 or 
1624 cycles. 

The differences between American and European design are 
well brought out by these tables. On this side the prevailing 
method is to use a gearless or single reduction geared drive 
with one or two motors per driving axle, thus keeping down 
the size and capacity of the motors. Abroad the custom is to 
use coupled driving axles driven from a countershaft which is 
connected to one or more large motors by cranks and connect- 
ing rods, or by yokes or gearing. This use of gearing between 
motor and countershaft is only to be found on the newest loco- 
motives. Flexibility is given the long wheel base of coupled 
axles by allowing the outer driving axles a certain amount of 
end play or by even using flangeless wheels on the middle axle 
as in the latest Loetschberg locomotive. The foreign design was 
perhaps influenced in the use of side rod drive by the fact that 
these were specified for the first German locomotives by the 
government railway officers who thought by this type of con- 
struction to reduce complication and keep the running gear as 
similar as possible to that of steam locomotives. The geared 
countershaft is the drive preferred by the foreign designers and 
has been accepted by Prussian government officers as satisfac- 
tory. 

The only exceptions in the United States to the general Amer- 
ican practice are the new Norfolk & Western and the Pennsyl- 
vania locomotives. The latter road chose the side rod drive in 
order to obtain the high center of gravity which their tests had 
shown to be so essential for preservation of the road bed. The 
Vienna City 3.000-volt, three-wire locomotive used a geared 
drive of two motors per axle. The Paris, Lyons & Mediter- 
ranean locomotive had a bevel gear drive with the motors placed 
lengthwise of the body. 

Table V gives the average values of weight per horse power 
and maximum starting tractive effort per 100 lb. of adhesive 
weight. The three-phase locomotive is the lightest per horse power 
and has the greatest available starting tractive effort per 100 Ib. 
of adhesive weight. The Great Northern placed extra ballast 
weights on the locomotive in order to utilize the full starting 
power of the motors. Likewise in the Giovi locomotives pro- 
vision has been made to increase the weight from 132,000 Ib. to 
165,000 Ib. if (in the future due to increase of train length) the 
full starting torque of the motors is needed. 

American single-phase locomotives average around 180 lb. per 
horse power, but as most of these are equipped for direct cur- 
rent as well as alternating current operation and have train 
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: heating boilers, the average weight might fairly be considered as 
H E ° ° . 
e z5 sx some 10 Ib. per horse power less; still, they would even then 
Tjo? = S E weigh much in excess of the European locomotives. 
$ 53838 Unfortunately there are insufficient data to be able to deter- 
Blas =° ° Sé mine the average weight per horse power of the split phase or 
= ke N a . e 
permutator locomotives. They probably will weigh no more than 
. e Sag the single-phase ones. 
E ue S S © TABLE V Lb. T. E 
25 ° © Y am + v & Se : r 
Z É O .& & available for 
: E o... starting 
DCH Se Lb. wt. per 100 Ib. 
ape e DAMM CODY per H.P. adhesive wt. 
A itl cá > S $ Single phase (American)............... 180 21 
g) T . m= Single phase (European)............... 130 21 
x š - . . Š CS Direct current ................ resi RA 120 27 
els o: o AA Three phase .......................... 100 33 
` ee Converter locomotives ................. VAS 27 
H(ano : dee x y 
ble GER It is interesting to compare the latest New York Central di- 
Suse s SP rect current locomotive with the latest single-phase Lóetschberg 
"T machine. The former has an hourly rating of 2,600 h. p., as 
tuo 3 D ë 
SEER a compared with the latter's 2,500 h. p. for 1% hour rating. The 
Aas ests won weights per horse power are 86 and 95 Ib. respectively, the 
WR e*t eren Lóetschberg locomotive being 8 tons heavier in total weight, 
¿To ] IM 2AIS2Up? O Š + but with 24 tons less adhesive weight. The length of the New 
ges = ae Ss York Central locomotive is slightly in excess of that of the for- 
zt Jd T "2Len o eign ones. | 
Š cQ P se In column headed Wheel Arrangement, the end figures de- 
. ke ES note the number of pilot wheels and the other figures give the 
a Nr ` e number of drivers per truck, while the sign + indicates an articu- 
DE ` ° s š = lated coupling between trucks. The reference given in the last 
° ° Q . 
CI EN s š : column contains most of the tabulated data and at the same 
E cy pe SEE 3 time gives a more detailed account of the construction and 
suu g 3 As As As control. 
Es Ce 
Lig ° 
o0 
: Pak 3 COMBINATION TOOL FOR REPAIRING 
v te a o 
= SS 3 us E E-T DISTRIBUTING VALVES 
Cd 

pa 

< TP dd BY F. W. BENTLEY, JR. 

E JE ERE: l l 8 b 
S.S. Aog In the hurry of air brake running repair work there is one 
Eag 9 aggravating feature in connection with the removal of cover 
eee E screws from the application portion of the distributing valve. 
Gee Š esse The distributing valve on many of the larger locomotives is 

pe : loo . NOS 
a EC: Sioa aw S located so close to the reverse lever fulcrum casting that it is im- 
<< 8 E E M possible to work with a screw driver on the cover screws. While 
Ey Eege the screws may be reached with the driver, the necessarily 
cea a si|ESseg 
223 2 Flegcs GEN 
A” aa $ or À Stuff 
He s 
< (Qa an! » 
eo pg. `` 54 2 
ge sa y £39:8 
£9 44 o ES 
ee E EIG = e 
E m O 
° = bg 
> 3 H 
La: E ¿ea o 
e Eu 207 Combination Wrench and Screw Driver for Use on Distributing 
aleee e 2Sa ls = Valves 
2999 a "T i 
Saas Ë tipped position of the tool prevents the application of any great 
£ amount of force, and at the same time will quickly ruin the head 
e:o A 3 " of the screw. 
oot coi ZS The drawing shows a combination wrench and screw driver 
= : = : S which has been used with considerable success. The nature of 
= = E == = x the driver end permits the application of a direct turning force 
v < e š 1 ing 1 he shank oí 
y es E E ue. S E to the head of the screw w ithout damaging it, as the s 
Č wa > e 22 » the driver can be held down in the head slot. The handle end 
° ° ej 9 9 y ° comprises a % in. wrench for use on the bolts of the appli- 
1 E e e E a j . ` 
EE e us e cation piston and equalizing heads. The wrench is easily blocked 
a a e è OQ d . . . 
en < 2.2 E e out and forged. and will be found very useful in connection with 
o Lk š A . . 
AA Z AAZ hurried work on the distributing valve. 


PENNSYLVANIA STEEL Box CAR 


Wood Is Used for the Floor and Lining and the 
Roof Sheets Are Spot Welded to the Carlines 


Following along the lines of eventually having all of its freight 
cars of the all-steel type, a car, the framing of which can be 
used practically without change for either box, stock or refriger- 
ator cars was designed in the mechanical engineer's office of 
the Pennsylvania Railroad in 1912 and a large number of them 


>| 


[4 


k—--43] 


RR, 


Section G-G. 


Structural Details; the References Are to the General Arrangement 


Drawing 


have since been built.* The most recent design of box car on 
the Pennsylvania, which is designated as class X 25, is constructed 
entirely of steel with the exception of a wooden floor and 7$ in. 
wooden lining. This car, when mounted on arch bar trucks with 
514 in. by 10 in. journals, weighs 49,100 Ibs.t 


*For description of these cars see American Engincer, October, 1912, 
page 502 
tA brief description of this car was published in the Datly neues, Age 


Gazette for June 15, 1914, page 1412. 


UNION LINE 


MLS 13. X25 


FRE 


Steel 


Box Car for the 


UNDERFRAME 


The underframe is of the type in which the weight of the 
superstructure and lading is transferred to the center sills by 


means of two crossbearers or cantilevers and the end sills. The 
Ln cr ue DES 2265 2 uz 


=S $ curo + Pane | ieee te Sdn 9 MR 


Section D-D. 


Arrangement of the Underframe and Details 


center girder has a minimum section area between the rear fol- 
lower stops of 34 sq. in. and is built up of two 36 in. fish belly 
type pressed U or channel shaped sections, 20 in. deep between 
the crossbearers and with 4 in. flanges top and bottom, the chan- 
nels being spaced 127% in. back to back and tapering to 11 in. at 
a point 2211/16 in. back of the center plate. There is a 344 in. by 
26 in. top cover plate riveted the full length of the center sills, 


PENN SYLVANIA 
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and a 4 in. by 4 in. by 9/16 in. angle riveted to the bottom of each steel spreader at each point of connection between the cross- 
sill on the inside and extending between the back draft lugs, bearers and the center sills, and pressed spreaders between all 
which are incorporated in the center plate reinforcing casting. intermediate diaphragms. The crossbearers are composed of 
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End Elevation and Cross Sections 


The center construction is also reinforced at each end by a two dished diaphragms, 34 in. thick and having 3!4 in. flanges. 
cast steel striking plate and front draft lugs combined, and there These are set 5 in. apart and have 12 in. by 34 in. top and bot- 
are also a cast steel forcing casting above the center plate, a cast tom cover plates extending across the center sills and riveted to 
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Application of Door Latch. 
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Side Door of the Pennsylvania Steel Car 
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the crossbearer flanges. The crossbearers are riveted to the 
center sill and the bottom member of the side truss. 

The body bolster is composed of a diaphragm % in. thick, 7 
in. deep, 734 in. between vertical walls and riveted to the center 
sills and side truss. This member has to take care of the side 
bearing thrust only and does not carry any of the load. Above 
the side bearing, which is a steel casting, is a cast steel reinforc- 
ing block, and at the extreme end is a combined roping iron and 
jacking casting. The drop forged center plate is secured to the 
flanges of the center sills, as well as the center plate reinforcing 
casting, which extends back towards the center of the car 9 in. 
from the center line of the center plate, and reinforces the 
center sills. 

There are six intermediate diaphragms on either side of the 
car, four of which are located between the crossbearers and one 
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tion. The end sill is secured to the striking plate and at either 
end to a cast steel push-pole pocket and corner casting, which 
are in turn riveted together and secured to the bottom member 
of the side truss and to the diagonal brace, while the top ver- 
tical leg of the end sill is riveted to the end sheets the entire 
width of the car. 

The diagonal braces are of U shaped section, 8 in. wide and 
$$ in. thick, with 214 in. flanges pointing downward. They are 
flattened at both ends, being fastened to the top flange of the 
center sills at one end and to the push-pole pocket and the bottom 
member of the side truss at the other end. 

The side sill, or bottom member of the side truss, runs con- 
tinuously between the end sills and is composed of a 4 in. by 6 
in. by 34 in. angle and a 4 in. by 31% in. by 34 in. bulb angle, 
which are riveted together back to back. The short leg of the 
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Arrangement of the End SI and Corner Construction 


midway between the crossbearer and body bolster at either end 
of the car. They are 634 in. deep and 34 in. thick and do not 
carry any of the load, as their top flanges are 34 in. below the 
bottom of the floor, but simply act as stiffeners for the bottom 
member of the side truss, and as supports for the brake rigging. 

The end sill consists of a Z shaped plate 3$ in. in thickness, 
which extends the entire width of the car, binding the side and 
end construction together. It is 5 in. below the top of the center 
sills and is flanged inward for a distance of 8 7/16 in. at the cen- 
ter, narrowing somewhat toward either side. The back vertical 
leg, which is 8 in. high, forms a connection for the end construc- 


angle points towards the center of the car and the long leg of 
the bulb points outward, both legs being in the same horizontal 
plane as the center sill cover plate. 


SUPERSTRUCTURE 


In designing this car efforts were made to provide as great a 
protection as possible for the lading in case of accident or rough 
usage, and to reduce, as far as possible, th« number oí parts. 
The superstructure was designed with an outside shell composed 
of a series of 14 in. sheets for the side, and 14 in. sheets for the 
ends, in which the posts are pressed integral. A U shaped post 
is pressed into one end of each sheet and 1s overlapped by the 
adjacent sheet, which acts as a cover plate for the post and gives 
a smooth surface on the outside of the car. The post portion of 
the sheet is 234 in. deep and 4 in. wide at the back. The sides 
of the car are composed of ten sheets each, which have a 2 in. 
flange, top and bottom, by means of which they are secured to 
the bulb angle of the side sill and to the 6 in. by 4 in. by 4 in. 
eave angle or side plate at the top. 

The end construction is similar to that of the sides, each end 
being composed of three sheets, the two nearest the sides of the 
car containing the depression which forms the post. Where the 
central sheet overlaps these, they are depressed 1⁄4 in., making 
the outside face perfectly smooth so that it may fit down snugly 
behind the end sill. The middle sheet has an additional U shape 
stiffener at the center, 25$ in. deep, 91% in. wide and LA in. thick, 
extending vertically from the end sill to the eave angle. The side 
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door posts are made up of 4 in. by 3% in. by 34 in. bulb angles. 

The side and end sheets are tied together by a cover plate, 
L-shape in section and % in. thick. This is capped top and bot- 
tom by suitable castings, which finish off the corners, and at the 
same time act as a connection between the side and eave angles 
To the side and end sheets, midway 


and the side and end sills. 
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eave angles are 3/16 in. washers, through which the rivets are 
driven. This construction allows for a slight ventilation and yet 
is small enough to keep out anything which might cause damage 
to the lading. The roof sheets are fastened together by an out- 
side and inside strip, the outside strip being 2!4 in. wide and 3/32 
in. thick and pressed up in the center 74 in., which: adds to the 
stiffness of the structure. The inside strip is 2144 in. wide and 
3/16 in. thick. These strips are continuous across the car and 
are riveted to the roof sheets with 1⁄4 in. rivets spaced 114 in. 
apart. To insure a perfectly water-tight joint, tar paper is placed 
between the outside butt strip and the roof sheets. The end and 
side eave construction is the same, except that there is no ventila- 
tion at the end. 

The 13/16 in. pine inside lining is nailed to vertical nailing 
strips, conveniently spaced around the sides and ends. The lin- 
ing extends to within 3 in. of the floor. There is an air space 
back of the lining which allows for ventilation, and also facili- 
tates cleaning. The application of a triangular grain strip around 
the edge of the floor, next to the side sheets, allows all foreign 
matter to work its way out from behind the lining. 

A new feature in this car is the manner in which the safety 
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Arrangement and Details of the Roof 


between the posts, vertical nailing strips are secured, to which 
the lining is nailed in a horizontal position. 

The carlines are of the bathtub or U type, being spaced 3 ft. 
914 in. apart, resting on the 6 in. vertical leg of the side eave 
angle and extending downward from the side a sufficient. dis- 
tance to be securely riveted. The 3/32 in. steel roof sheets are 
continuous across the car, being spot welded to the carlines, 
which are located in their center. This allows the butt joint to 
come midway between the carlines, with the exception of the 
end roof sheets, which, hecause of the position of the last car- 
line, must cover one and one-half spaces. 

The roof sheets are Hanged down on the vertical leg of the side 
and end eave angles 21; in. and are secured to them by 3$ in. 


rivets spaced 434 in. apart. Between the roof sheets and the 


appliances are secured. All grab irons are fastened to castings 
by means of a slotted hole in the face, which permits the re- 
moval of the grab iron bolt, and thus the renewal of the grab 
irons without disturbing the inside lining. A like provision is 
made for the side door stop. 


DOURS 


The car is equipped with outside hung doors, supported at the 
top by hangers at both corners. A 5 in. by 134 in. by 5/16 in. 
angle acts as a top guide rail and weather strip, the short leg 
being turned down over the face of the door. The door is made 
of .109 open hearth steel, with two vertical Z-shaped edge stiff- 
eners, which are flattened out, top and bottom, supporting the 
door hanger and door guide castings. The rear stiffener laps 
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over the door post, and the front one butts against a 2 in. by 2 
in. by 14 in. angle riveted to the side sheets and projecting slightly 
beyond the door, thus forming a weather strip, front and back. 
There are two horizontal U-shaped sections pressed in the end 
of the top and intermediate door sheets, which overlap the ad- 
jacent sheets, forming a stiffener across the door. At the bot- 
tom of the door is a 134 in. by 134 in. by 1⁄4 in. stiffening angle, 
which runs continuously between the vertical stiffeners. The 
inside of the door is perfectly smooth, all rivets being counter- 
sunk. A clearance of 1/16 in. is allowed for the door to clear 


Box Car 


End View of the Pennsylvania Steel 


the door post. The floor is extended through the door opening, 
flush with the door post, and is supported by the bulb angle of 
the side sill. 

The following are the leading dimensions and data: 


Length over end Sills... .... cee ccc eee ht 42 ft. 6 in. 
Inside length; cinco e am e da EORR A dra aoe 40 ft. 5 in. 
Inside width vos vue aD bb e mete audes e pauses dua ea 8 ft. 10 in. 
Inside: height eebe SEE PCIE swe eda du t cease Seeds 9 ft. 1 in. 
Height top of rail to top of Bocr,, mo. wees 3 ft. 7% in. 
Height: at eaves «i ee 3 exi ERR imm EX DOR REA oL RNC tor eee 12 ft. 10 in. 
Width at CAVE: ¿usa e ER RERUM Ink ce» we bam rw vk me 9 ft. 2 in. 
Capacity opoo sca Me three de LO Deco Eq AG AE ae es teas 100,000 Ib. 
Cubical capacity ie vue ers as eed ewan les mae SS 2,343 cu. ft. 
I A "rc ————— mc 49,100 Ib 


Pear IN Russi4.— Some further efforts are about to be made 
to develop the peat resources of Russia. The state is very 
largely interested in the subject, as it owns large areas of peat 
land, the full resources of which are but imperfectly known.— 
The Enginecr. 


ELECTRIFICATION IN GERMANY.—The trials of multiple-unit 
trains on the Laudan-Konigszelt mountain railways in Silesia, 
Germany, have proved very satisfactory, and the service is to 
be extended to Fellshammer, and shortly to the Austrian fron- 
tier, at Halbstadt, a total distance of 21.7 miles. The full elec- 
trical service will be put into operation before the end of the 
year, and the working of through trains by locomotives will 
commence during the summer.—7he Engineer. 
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TOOL CABINET FOR THE MACHINE SHOP 


BY C. E. PADDOCK 


The photograph shows a tool cabinet used in the Springfield. 
Mo., shops of the St. Louis & San Francisco. It is designed 
for use with large machines requiring many tools, such as boring 
mills and planers. The top consists of four shelves made of No. 
16 iron, the back of each shelf being bent up 34 in. to prevent 
tools from being pushed through, while LG in. of the front is 
turned downward, thus increasing the rigidity of the shelf. A 
variation of width between shelves is made to allow for different 
size tools. The light through these spaces makes the selection 
of tools easy and simplifies the blowing out of dust. Between 
the lower shelf and the top of the cabinet is a 6 in. space, which 
is deep enough to make the entire top of the cabinet available 
as a table. The drawer is for operator's small personal tools and 
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Steel Tool Cabinet for Use with Boring Mill 


the spaces beneath and to the right may be used for larger tools. 
blue prints, etc. The door which closes this part of the cabinet 
swings downward and forms a resting place for set calipers and 
working drawings. The lower half of the cabinet may be used 
for clamps, bolts and blocks. Underneath is room for mandrels 
and various other tools not in constant use. On the right hand . 
end is a shelf for holding small boring bars, sockets and the 
table center. On the left hand end of the cabinet are hangers 
which hold a set of wrenches, and hardened gages for all classes 
of work done on the machine, which are kept at every one's 
service and are never locked up. 

For small machines a narrower cabinet is used which is simply 
provided with a small drawer and is without shelves or the 
door in front. Such machines as wheel lathes and planers use 
the iarger type of cabinet without the top shelving. For use 
with drill presses the smaller cabinet is built with conveniently 
arranged shelving for holding drills, which the operator may 
keep locked up. 


‘TOOL FOREMEN’S ASSOCIATION 


Reports on the Standardizing of Reamers, Special 


Tools, Grinding, Dies, 


The sixth annual convention of the American Railway Tool 
Foremen’s Association was held at the Hotel Sherman, Chicago, 
July 20-22, inclusive. The meeting was called to order by A. M. 
Roberts of the Bessemer & Lake Erie, president of the associa- 
tion. After a prayer by the Rev. Howard A. Lepper, rector of 
Christ Church, Englewood, the association was welcomed by J. 
F. De Voy, assistant superintendent motive power and machin- 
ery, Chicago, Milwaukee & St. Paul. Mr. De Voy spoke very 
highly of the work done by mechanical department associations, 
stating that the members in attendance at the Atlantic City con- 
ventions this year seemed to pay more official attention to what 
the junior organizations were doing. Many of the superintend- 
ents of motive power in attendance when questioned stated that 
the time had come when the older associations were becoming 
more dependent on the junior associations for help in develop- 
ing the mechanical departments of railways. Money spent by 
the railroads in sending men to conventions of this kind is not 
wasted in the least, and if the members will give up their ideas 
to their fellow workers the railroads will be greatly benefited. 

Mr. De Voy paid special tribute to the integrity and sincerity 
of purpose of the men in the motive power department. Con- 
ventions of this sort will do a great deal to promote the general 
efficiency of that department. He referred to the tool foremen 
as efficiency engineers of the highest type and pointed out that 
their special field lay in establishing standards that would facil- 
itate the work and reduce the cost of production, referring to 
the work done in the automobile industry as an example. 

A special field for the tool foremen is the devising of safety 
appliances to be placed on machines. By their ingenuity they 
can devise efficient and inexpensive safeguards that will be of 
vast benefit to the railroads they serve. He called on the tool 
foremen to shoulder part of the responsibility the state and 
federal laws have placed on the railroads and do all they can 
to perfect the safety appliances. Mr. De Voy closed his remarks 
with some very encouraging words as to the business conditions. 
Within the past month the Milwaukee has increased its force 
ten per cent. He laid particular stress on the benefits the rail- 
roads would derive from the abundance of grain that 1s being 
shipped. 

PRESIDENT'S ADDRESS 


President Roberts spoke of the opportunities the tool foremen 
have in increasing the efficiency of the mechanical department. 
The higher officers are looking to the-tool foremen more and 
more each year, calling on their ingenuity and skill to increase 
the output of the shops and at the same time improve the quality 
of the work. A special field for the tool foremen is to standard- 
ize the tools so that a much less number will be required to 
perform the necessary work. Mr. Roberts also spoke of the 
benefit he has personally received by attending the conventions. 
Many new ideas obtained from other members through the dis- 
cussions on the floor have been successfully applied by him. 


STANDARDIZING REAMERS 


C. A. Shaffer, Illinois Central: To any one who has had 
practical experience in a locomotive repair shop the economy 
resulting from standardized reamers for the work is obvious, 
and to those who have gone into the matter systematically no 
argument is necessary to show wherein the saving may be ef- 
fected. If conditions would not permit of going into the matter 
in a general way, possibly on account of not wishing to replace 
all of the large stock of tools of various descriptions at one 
time, it may be possible to select one or more sets of reamers to 
start. A saving in time of from one to eight or ten hours may 
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and Tool Distribution 


be effected on jobs when compared with the old practice of 
putting the work into a machine and boring it for a fit. Then, 
too, the life of the job will be much greater if it is done with 
the proper tools. 

A conservative check on the average time being consumed 
on several operations on a certain job on a large railroad was 
as follows: Bolting crossheads to face plate on a lathe and re- 
boring for pin or rod fit, 3 hr. 15 min. to 3 hr. 40 min., as against 
20 min. by using a standard reamer. Clamping rod on horizontal 
boring mill or drill press and truing up knuckle pin hole with a 
boring bar and cutter, 2 hr. against 15 min. with the reamer. 
Clamping steam or dry pipe to horizontal boring mill, and truing 
up joint with bar and cutters, 2 hr. 45 min. against 30 min. with 
the standard ball joint reamer, which could make the fit with 
the standard radius. 

These are only the initial time-savings, and much more will 
be realized when it comes to assembling the parts as they may 
be put together with greater ease and speed. Before making 
drawings for standard tools one should carefully study their re- 
quirements for limitation and dimensions for the various kinds 
of locomotives handled, and, if possible, anticipating possible new 
power which the roads may acquire. The commercially manu- 
factured locomotive tapered reamers, which are cataloged by 
all the leading small tool manufacturers, for use on rods and 
frame work, come far from being a suitable arrangement for 
use on the heavy power of today. A revision in standards along 
this line would, no doubt, result in increased business for the 
manufacturer and economy for the roads who buy the greater 
proportion of such tools instead of making them themselves. 
One of the main advantages in the use of standard reamers is 
that it admits of greater interchangeabilitv and carrying in stock 
finished or rough turned parts for immediate application, thereby 
saving considerable material and a great deal of time in doing 
the job as well as getting the engine back into service quickly. 

F. J. McKernan, Atchison, Topeka € Santa Fe: On the Santa 
Fe lines all the frame reamers for locomotives have 1/16 in. 
taper in 12, and I carry the sizes from 114 in. in diameter, 
advancing by thirty-seconds of an inch to 2 in. in diameter. 
All sizes of reamers one inch in diameter and under are pur- 
chased from the manufacturer, and all those over are made in 
the tool room at Topeka. The lengths of the reamers vary from 
55$ in. up to and including 177 in. There is also a set of reamers 
2814 in. long ranging from 1/4 in. in diameter to 2 in.; they are 
used in frame work. Nine reamers have been adopted as stand- 
ard for the crosshead and piston work. These reamers are 
tapered 14 in. in 12 in, and are made with a left hand spiral. 
Four reamers are used for the knuckle pin work on side rods. 
They have a Han flute and a 1/%-in. taper in 12, with a left 
hand spiral of 68.57 pitch. For our link blade pins we have a 
standard tapered reamer with a straight flute 12 in. long. This 
reamer is tapered 34 in. in 12 in, and is 1'4 in. at the small 
end. This one reamer takes care of all the jaws on our Stephen- 
son gears. The standard reamers for saddle flange work are 
used in all work on cylinder splices, as well as on the flanges 
for truing up the holes after the cylinder has been bolted. These 
reamers are 6 in. over all, and have a square shank. They 
are tapered to 1/16 in. in 12 in. For general motion work two 
reamers are used, one 17% in. and the other 191% in. over all. 
They have a taper of L2 in. in 10 in., for the Walschaert valve 
gear, and a taper of 3 in. in 12 in. for the Stephenson gear. 
They measure 1/4 in. on the point, and have a left hand spiral 
of 68.57 pitch. 


J. P. Mauger, Philadelphia & Reading, presented blue prints 
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of the regular line of taper reamers for general repair work. 
These reamers are made with a straight, heavy pitch flute, with a 
variation of the pitch from nothing to .016 in. from cutting edge 
to cutting edge; that is, in milling the flutes .016 in. is gained 
on the first half of the diameter, and dropped off until it is 
back to zero. Very little difference was found in the life of the 
straight and spiral fluted reamers: the straight fluted reamers do 
the work nicely, and are much cheaper to make. 


DISCUSSION 


A. Meitz, Missouri, Kansas & Texas: In using the rod 
reamer, I prefer a square shank instead of a taper. We found 
out that when the reamer closed solid we made the hole a little 
bit larger on the outside and also on the bottom. If you have 
a square socket the reamer will make a perfect hole. I make 
a straight blade reamer and protect the edges by running a 
left-hand square thread about two to the inch. This protects the 
cutting edge on the blade as well as keeps the reamer from 
hugging in. I make these reamers cheaper than milling a spiral 
flute. 

C. A. Shaffer: On some reamers that we made with the 
square sockets, we leít a collar about one-half inch long above 
the square and put a groove in that collar with two set screws 
in from each side of the square socket with a ball joint, and 
we have to bring these set screws into the groove a little bit. It 
will hold the reamer in the square socket and lift the reamer 
out. 

J. J. Sheehan: Mr. Meitz raised a timely point about the 
taper fit of the spindle. If the hole isn't true it is liable to force 
the reamer out. We had that experience and we got around it 
by making a knuckle socket fitting in a sleeve with a Morse 
taper fit. That would allow the knuckle to move in either direc- 
tion. There is just enough movement there to allow the reamer 
to act freely in the hole, and we have not experienced any trouble. 
If there was a standard taper for all that work it would simplify 
the arrangement very much. I think that for all locomotive bolt 
work the 1/16 taper in 12 is the universal standard. 

H. Otto: We cut frame reamers any length and leave 1/32 
in. to be milled off. We have a triple head lathe so that we can 
ream three at a time. We do not have an electric furnace but 
we temper them in a bath. We heat the steel and harden, then 
we draw the temper in an oil heated bath. We clamp our 
reamers to prevent warping, and do not lose more than 2 per 
cent. An inch reamer 7/4 in. long costs shop made $3.82; 
a 2 in. reamer 7% in. long costs $6.55; a 2815 in. long reamer 
(I am not much stuck on the long reamers) 15/32 in. in 
diameter costs $4.38, and a 1 5/6 in. reamer costs $6.29. 

B. Henrikson: Our reamers have a taper of 1/16 in. per foot. 
Our large reamers are inserted high speed steel and our small 
reamers are all high speed steel. We are notching our reamers. 
I understand that the spiral reamer is better than the notched, 
but there is more trouble in making them. 

Secretary Davis: Do vou have any trouble with the high speed 
reamers being brittle or breaking? Do they break many of them 
from side strains? 

Mr. Henrikson: Yes, they do, but I find that is due to the 
temper. 

O. W. Kinzie: I prefer the spiral reamer over the straight 
reamer, and I am positive that the spiral reamer is much more 
efficient. We are putting in less teeth and we get good results. 
In the vear's time that we have had this set of frame reamers 
and rod reamers in use, I do not believe I have found one broken 
out of the full set. We make our reamers mostly 1/16 in. taper 
in 12 in. We use carbon steel altogether for these reamers and 
we have never had any trouble about the motors being too fast 
for the reamer, especially the heavy reamer. For bridge reamers, 


such as the boilermakers use, we have to use high speed steel. 


The machine work on the spiral reamer is practically the same. 
We mill our spiral reamers with a triple head device. I admit 
there is more trouble in keeping the spiral reamer straight, for 
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the reason that you cannot clamp them, but we have not had any 
trouble to complain of. 1 think the advantages of the spiral 
reamers are so greatly superior to the straight reamers that it 
pays in the end to make the spiral reamer. We harden in the 
electric furnace. The spiral of the reamers would be about 14 
of a turn, the length of the reamer. 

W. C. Stephenson: On the Atlantic Coast Line we tested 
nine reamers up to 177 in. We had nine high speed and nine car- 
bon, and we milled them with 5 flute and 8 deg. We milled 
some 5 flutes and 12 deg., and we found that the one with 8 deg. 
gave better results. We turned them down from the little end 
for 1 in. with a 134 in. taper; the other part of the taper is 1/16 
in. to the foot and we milled them spiral left hand. We use 
carbon steel and get very near the results on the carbon that 
we do on the high speed, but I believe in high speed reamers 
provided you get the right degree spiral and get them tempered 
right. If you get the right spiral on them they won't feed too 
fast. We do most of our work with large reamers by hand. 

E. H. Whittier: All our reamers we make with a square 
shank. We are using air motors, or a drill press. The photo- 
graph shows the joint socket. There is oscillation enough in the 
socket. We have a set of little collars that have the square shanks. 
I find they give perfect satisfaction. 

A. R. Davis: We have adopted three tapers to cover all work 


Jointed Socket for Handling Square Shank Reamers 


outside of our regular bolts. All single fits on motion work 
which concern the rocker arm pins, transmission bar pins and 
all pins of that class have 14 in. in 12; all double fits or jaw 
of the transmission bar, the plates have 5$ in.; all of the piston 
rods, both ends are % in.; then all of the rod fits calling for a 
heavier taper are 1%, in. 

E. V. Nabell: Our experience has been that the cataloged 
reamers are too short. The average reamers are too short with 
the Mikado type engines. 

W. C. Stephenson: Everybody carries reamers from Y in. up 
for odd jobs: I grind 1/32 in. off each time it is necessary to grind 
a reamer and mill the flute so that I can grind it about 4 times; 
then we have to mill it. When high speed reamers give out 
we turn them down. We do not scrap any high speed at all. 
We reclaim everything. 

G. W. Smith: We have reamers 12 in., 17 in. and 27 in. long, 
and that covers the ground pretty thoroughly, especially the 
heavier power that has been introduced of late years which re- 
quire the long reamers 27 in. I never have any trouble in regard 
to reaming as long as we use these sockets on the square shanks. 
It doesn't make any difference how long the hole is on any drill 
press or any air motor ; it can adjust itself. 

President Roberts: We have recently adopted the 1/16 taper 
for all frame bolts, smoke arch bolts, rod bolts, stretcher pins 
and all truck bolts. In the reach rods we use 1/4 in. taper; in angle 
pins 114 in. taper; L4 in. crosshead pins and 1⁄4 in. in piston fits. 
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All of those reamers are square-headed. For the frame reamers 
where we use air motors we simply have a short square shank 
about 21% in. long. The end of that shank fits the motor and 
the other end where the reamer fits in is made of various sizes. 
I find that the regular commercial reamers are almost invariably 
too short. We use quite a number of reamers 26 in. long of 
various sizes, and we use lots of 16 in. reamers. We have also 
the 14 in. reamer, while the commercial reamer comes to about 
10 in. We buy all high speed steel reamers. We have lots of 
trouble with the carbon reamers in regard to durability. 

[The secretary was instructed to obtain from the members of 
the association their requirements for reamers with a view of 
adopting standard reamers at the next convention.] 


TOOL ROOM GRINDING 


W. C. Diebert, Chesapeake & Ohio: A great deal of difficulty 
is experienced in grinding tools where there are no automatic 
machines. Among the special tools for grinding made at Clifton 
Forge, Va., are a surface grinder, an automatic reamer grinder, 
a small die grinder and a grinder for cutting the cutters for 
the Ingersoll milling machine. This latter grinder will cut up 
to 14 in. in diameter, and grind the radius on the cutters for 
those used in channeling out driving rods. The wheel lathe 
tools are given an angle clearance of 7 deg. and a 10-in. by 
11%-in. hard wheel is used for grinding them. By using a tem- 
plet on them from time to time a very good job may be obtained. 
All the special taps that must be backed out are given about 
2 deg. clearance, while those that are driven all the way through 
are given a little more. 

The bolt cutter dies are ground to an angle of 25.deg., and a 
wheel one-eighth larger than the bolt ts used to grind the clear- 
ance. It has been found that the throat of the Lassiter stay- 
bolt machine dies must be made just right as otherwise the head 
would not be heavy enough to start them. An angle of 25 deg. 
has worked very well. 

J. C. Bevelle, El Paso € Southwestern: The tools that are 
issued from the tool room on check are all ground in the tool 
room. The two cutting edges of drills should be at an angle 
of 59 deg. for ordinary purposes. The angle of lip clearance 
should be about 12 deg. This angle, however, should gradually 
increase as the center of the drill is approached until the line 
across the center of the web stands at an angle with the cutting 
edges of 135 deg. Tor a heavy cut in soft material the angle 
of lip clearance may be increased to 15 deg. The failure to 
give sufficient angle of lip clearance at the center of the drill 1s 
the principal cause of splitting. drills up the web. We use a 
No. 30 grain wheel with very satisfactory results. 

Standard reamers should be kept properly ground and sharp, 
as otherwise a great deal of time will be consumed or wasted 
by the man who is using them. In the shop at El Paso, Tex., 
the reamers are not placed in the rack until they have been 
inspected and put in first class condition. The bolt or frame 
reamers used in that shop are ground with as large a wheel 
as possible, so that they will not be hollow-ground. The clear- 
ance of the reamers:and such tools is determined by the use 
of an external cylindrical gage the corresponding size of the 
reamer. A reamer's proper clearance is 3 deg.; any more will 
allow it to chatter and ream the hole out of round and dull it 
quickly. All taps are ground on the face of the flute just enough 
to renew the edge of the teeth, and precaution must be taken 
in keeping the face of the flute in line with the center of the 
tap. The points of the taps are ground with a relief of about 
3 deg. In grinding milling cutters the teeth are sharpened on a 
cutter grinder, using the finger of the machine as a means for 
obtaining the proper clearance, which is about 3 deg. Formed 
milling cutters are always ground on the face so as to retain 
their shape, and care should be taken in keeping a formed 
cutter, more especiallv a gear cutter, sharp at all times. Peg 
milling cutters are ground in the same manner. A groove is 
milled between each row of the cutters about 3/16 in. wide and 
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1/16 in. deep, so that the finger may serve as a guide. Disc 
flue cutter used for grinding off boiler flues are also ground to 
renew their cutting edge. ` ` | 

Standard bolt dies that are used in bolt-threading machines 
are ground at the throat with a wheel about % in. larger than 
the bolt which they are to cut. The heavy roughing tools that 
are used on wheel lathes for turning tires are ground to the 
following angles: Clearance angle, 6 deg.; back slope, 8 deg.; 
side slope, 14 deg. This allows a very fast speed. The finishing 
tools used for tire turning have a clearance of 6 deg. with a 
back slope of 8 deg. 

Owen D. Kinsey, Burnside shops, Illinois Central: Our grind- 
ing machinery is placed as far away from precision machinery 
as possible to avoid trouble from dust, and in a position to com- 
mand good light and ventilation. The spindles of all the grind- 
ing machines have been made standard so that the grinding 
wheels may be interchanged. Instructions have been posted on 
each machine showing the belt position for wheels of different 
diameters. Success or failure in grinding operations depends 
directly on the proper selection of wheels for the particular work 
in hand. We have found that a cool, free cutting wheel is the 
most economical in the long run even though the wheel life 
is shorter. The heaviest cutters we handle at present are 10 in. 
by 20 in. peg cutters. These cutters are ground on a Bath Uni- 
versal grinder using a radius arm projecting from an arbor 
upon which the cover is mounted. This arm travels on a fixture 
mounted on the side of the machine, and produces a helical 
curve permitting the grinding of the cutting faces of the peg. 
The cutter is then revolved, and the teeth are ground to an even 
length, after which the clearance angle is ground. 

Thomas F. Eaton, Baltimore & Ohio: There are 70 wheels 
in service at the Baltimore shops, and it has been found ex- 
pedient to have one man inspect all the wheels throughout the 
plant rather than have cach department look after their own. 
Bv this means 1 am kept posted as to the condition of the wheel, 
and we are enabled to keep the wheels in a safe and efficient 
running condition. For rough grinding wheels No. 24 grain 
wheels with a medium soft bond are used, and for the Uni- 
versal tool grinders on finished tools a No. 60 grain wheel is 
used. An apprentice operates one Universal tool grinding ma- 
chine, which handles plain reamers and shanks and tangs. 


DISCUSSION 


The principal point of discussion on this subject was the 
grinding of high speed steel. Many of the members reported 
poor success with grinding high speed steel wet, as it had been 
found that the steel would split and chip, due to uneven heating 
and cooling, and for that reason they have been grinding this 
grade of Steel dry. It was pointed out, however, that the prob- 
able trouble was that when grinding wet care was not taken to 
see that the metal did not get overheated. whereas grinding dry 
more care would be taken. Some members found the spiral 
reamers so difficult to grind that they have not made many on 
that account. It was clearly brought out that with broken and 
dull tools good work could not be expected, and the moral effect 
on the workmen would be such as to make him discontented 
and greatly decrease his efficiency. Dull tools will also waste a 
great deal of power in machine tools. The grinding wheels 
should be kept in good condition, and should be made the job 
of one man, so it would be possible to hold him responsible 
for it. In grinding slab millers very good results will be ob- 
tained, not only from the life of the miller, but from the work 
performed, if the wire edge is taken off before it is given out 
to the workmen. Special care must be taken in using the right 
kind of abrasive wheel for grinding. 

In the discussion the members digressed a little, and spoke 
of welding high speed steel to carbon steel bodies. Some mem- 
bers did not have very good success as the heat of the welding 
would draw the temper of the tool and not give good results. 
However, this has been overcome by brazing the shanks on 
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by the oxy-acetylene process. Electric welding was deemed to 
be more satisfactory, as it would localize the heat more, and 
thus would not heat up the tool as a whole too much. Instances 
were mentioned where high speed steel tips of about one inch 
material were welded on carbon steel bodies, both parts being 
heated to a definite temperature so as to prevent undue strain. 
These have given very good results, and were recommended by 
the members using them. One member reported that 27 to 30 
pairs of wheels were turned with lathe tools thus made, at a 
speed of 28 ft. per minute. The high speed steel part of the 
tool weighed only about 8 oz. 


SAFETY APPLIED TO GRINDING WHEELS 


The following is from an address by R. G. Williams, safety 
engineer, Norton Company, Worcester, Mass.: 

In view of the fact that grinding wheels are operated at such 
speeds that the cutting surface travels approximately a mile a 
minute, due precaution should be exercised to eliminate, as far as 
possible, all causes which are known to have been responsible for 
grinding wheel breakages, and to provide adequate means of pro- 
tection for men and property if wheels are broken from any 
cause. 

The manufacturers, immediately before packing grinding 


Hood Protection for Wheel When Snagging Heavy Castings by 
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wheels, submit them to a speed test in which the wheel is revolved 
at a speed which subjects it to between three and four times the 
centrifugal stress it will be subjected to under actual working 
conditions. Defective wheels break under this test. After com- 
pleting a test, a record is made of the order number, etc., and 
each testing sheet is taken before a Justice of the Peace and the 
man doing the testing work is required to swear that he has made 
a true record of his work. The manufacturer thus has on file a 
sworn statement of every test made. 

Instances are known where wheels have been sufficiently dam- 
aged, after they were tested and before being put to use, to 
weaken them to such an extent that breakage occurred when the 
wheels were run at ordinary operating speed. Defects which 
cause wheels to break thus easily can usually be discovered by 
tapping the wheel a light blow with a small hammer. If the wheel 
does not give out a clear ring, it should not be used, but the fact 
should be promptly reported to the manufacturer. 
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The design and the condition of grinding machines, as well as 
the foundation on which they rest, are very important and acci- 
dents can often be traced to a failure to realize the importance of 
one or more of these factors. Machines should be kept in good 
condition and should rest on a firm foundation. Machines used 


Surface Grinder Connected with Dust System; Wheel Protected 
by Hood 


for rough work, such as snagging castings, are subject to severe 
abuse and are seldom kept in good condition. Statistics show that 
a large majority of grinding wheel accidents occur in foundries, 
thus emphasizing the importance of the above points. 


LS 


An Efficient Type of Hood for a Floor Stand 


GRINDING WHEEL BREAKAGES 


Grinding wheel breakages may be caused by the wheel receiv- 
ing a blow on the side, by improper adjustment of the work rest, 
by the heating of the wheel from forcing of the work, by the 
careless handling of heavy work, by the mounting of the wheel 
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with flanges of unequal size, by uneven bearing of the flanges on 
the wheel, by the wheel running out of true, by the inside flange 
being loose on the spindle, by the hole tn the wheel being too tight 


a fit on the spindle, by the use of straight instead of relieved 
flanges, by excessive tightening of the nut, by the use of washers 
that are too small or by none at all being used, by the overheating 
of the spindle, by the wheel running too fast or by mounting the 


Hood on Norton Cylindrical Grinding Machine 


wheel so that the nut works loose. Care should be taken to prop- 
erly adjust machine parts so that there is not sufficient space be- 
tween them and the wheel to allow the work to become caught. 
The work rest should be adjusted as closely as possible to the 
grinding wheel, as breakage may be caused from something 
dropping between the rest and the wheel. 

Instances are known where breakage was the result of the 


Wheel Broken from Excessive Heat Generated in Grinding 


grinding surface of the wheel becoming very much heated. 
Usually the direct cause for such breakages is the fact that the 


wheel becomes glazed so that excessive pressure is necessary to 
keep up production. The remedy is to keep the wheel sharp or 


obtain a wheel better suited for the operation in question. 
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Serious accidents have happened where large castings are 
ground while suspended by means of a chain hoist and through 
carelessness the castings are allowed to strike against the wheel. 

A cause of wheels running out of true is directly traceable to 
lack of proper attention to the machine bearings. The bearings 
become highly heated, the bearing metal flows, a heavy brake 
action is produced on the spindle and when the machine is 
stopped the momentum of the grinding wheel is sufficient to loosen 
the mounting. When the wheel is started again, the nut will not 
automatically tighten and the wheel will be running under dan- 
gerous conditions. 

Wheels should not be allowed to remain partly submerged in 
water, because they will be badly out of balance when started. 
Some people seem to believe that water has a detrimental effect 
on grinding wheels. This is not true for the modern grinding 
wheels; even those bonded by means of silicate bonds, are made 
water-proof. 

The inside flange should either be keyed or pressed on the 
spindle. Accidents have been known to result from the work 
being rubbed against a loose inside flange, thus exerting a brake 
action on the flange, which in turn causes the nut on the spindle 
to crawl, and in this way enough pressure is exerted on the wheel 
by the flanges to crush the structure of the wheel. 

By the excessive tightening of the nut, sufficient pressure can 
be set up between the wheel and the flanges to crush the struc- 


Cast Steel Protection Hood Adapted to Tool Cutter and Grinding 
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ture of the wheel. It has been calculated that where the spindle 
is 1/4 in. in diameter, a man with a 4 ft. wrench can exert a pres- 
sure between the wheel and the flanges of over a ton and a half. 

Washers of blotting paper or some other compressible medium 
should be used between the wheels and the flanges. These tend 
to distribute the stresses set up when the flanges are tightened 
against the sides of the wheel. They should be somewhat larger 
than the flanges. 

Polishing stands are sometimes used for rough snagging work 
with wheels which are much too heavy for this type of machine. 
Bench and floor types of grinding machines are usually desig- 
nated by the size of the spindle where the wheel is mounted. It 
is therefore, common practice to designate the maximum size 
wheel to be used on any machine by tabulating spindle sizes and 
wheel sizes as follows: 


Size of Diameter and Size of Diameter and 
spindle thickness of wheel spindle thicknesS of wheel 
14 AMM soe ls 4 in. x Win p ds se ses 14 in. x 2% in. 
M in............. 6 in. x 7$ in IU Asia aa sa es 16 in. x 3 in. 
A8 in............. 7 in. x 1 in 134 In............. 20 in. x 3% in. 
41 ee oia acu 8 in. x 1 in dw deux E tots 24 in. x 4. in. 
4 in............. 10 in. x 154 in e a S 26 in. x 4 in 
1 ji soli une xs 12 in. x 2 in. 21 LA Ps 30 in. x 4 in. 


Mounting a wheel so that the nut works loose will cause the 
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wheel to run badly out of true. This can happen when a ma- 
chine is taken apart for repairs and the spindle is turned end 
for end in setting up the machine again; or the motor or shaft- 
ing which drives the machine may be changed so that it will 
revolve in the wrong direction; or when putting on a new belt 
an unreliable workman may use a twisted instead of a straight 
belt. 
PROTECTION DEVICES 


There are two acknowledged ways of providing protection to 
an operator in case the grinding wheel breaks while in operation. 
One is to surround the wheel, as much as operating conditions 
allow, with a well designed and substantial protection hood; the 
other is to use what is known as a beveled wheel in connection 
with flanges of a corresponding bevel. Beveling a wheel causes 
it to present a wedge shape and the theory is that should the 
wheel break, the pieces will be retained by the flanges, due to the 
wheel being thicker at the center than at the point where the 
outer edges of the flanges bear against the wheel. The large 
users of grinding wheels were recently consulted with the object 
in view of finding out which type of protection was being used. 
A good many replies showed a preference for the protection flange 
method. This was probably due to the fact that such experience 
as had been had with protection hoods was with designs which 
were not heavy enough or were made of weak materials. Unfor- 
tunately, there are hoods in use today which would not prove 
adequate in case of accident. 

In order to determine the relative value of an approved type 
of protection hood and approved beveled steel flanges, breakage 
tests were conducted under actual working speeds. It was ob- 


Norton Model D Protection and Dust Hood 


served that in none of the hood tests did a piece of the wheel 
leave the hood in a way that could have caused damage. The 
tests show conclusively that a well designed protection hood, 
made of the right material, and properly adjusted, affords ample 
protection for straight-side wheels even when they are mounted 
between standard straight relieved flanges one-half the diameter 
of the wheel. It is possible to break pieces from a wheel by a 
severe blow when there is only 2 in. of the wheel projecting beyond 
the flanges. With protection flanges, no matter how little the 
wheel projects beyond the flanges, an operator has no protection 
from injury in case a piece of the wheel breaks off outside of the 
flanges, whereas with a hood protection is almost absolute. - 
Protection flanges cannot offer complete protection, but in in- 
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stances where a hood would interfere with the proper use of the 
wheel, flanges offer the next best method of protection. 
DUST EXHAUST SYSTEMS 

A number of the states have enacted laws requiring the removal 
of dust from dry grinding and polishing operations. Some of the 
states have even gone so far as to establish definite specifications 
for the size of dust exhaust systems, the amount of suction to be 
maintained in the pipes, etc. While this is a step in the right 
direction, nevertheless, some of the requirements seem to be un- 
just in that dust produced by grinding wheels can be satisfactorily 
removed with smaller pipes and less suction than the laws require. 
It is essential that the dust exhaust system be kept in proper 


Protection Hood, Leather Spark Brush, Gloves, Goggles and Proper 
Rest Adjustment 


repair and that the opening from the hood into the pipe be kept 
free. 
GOGGLES AND SPARK SHIELDS 


There are several satisfactory designs of goggles for grinding, 
and every operator doing snagging work should be required to 
wear them. Since the particles cut off by grinding wheels are 
comparatively small, a heavy tvpe of goggle is not necessary. 
Goggles should have side guards of wire or leather as particles 
coming from one side have been known to enter the eve. A glass 
spark shield which can be attached to the top of a protection 
hood is found very satisfactory where wheels are used inter- 
mittently. It is recommended that wire glass be used. Glass 
spark shields have not been found entirely satisfactory where 
wheels are used continuously, due to the fact that the glass soon 


becomes pitted from the heated chips of metal. 


Another form of protection from grinding wheel sparks is a 
device consisting of a piece of leather attached to the top end of 
a protection hood and extending down over the face of the wheel, 
a slot being cut in the leather the approximate width of the grind- 
ing wheel. l 

DRESSERS 


Grinding wheel dressers are sometimes the cause of accidents. 
If the work rest is not properly adjusted there is possibility of 
the dresser being caught between it and the wheel and the revolv- 
ing cutters sometimes break into pieces large. enough to cause 
serious damage. A type of dresser is recommended which has a 
hood as an integral part of the handle, the hood serving to protect 
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the user in case the cutters break. The ordinary type of dresser 
can be made more safe bv attaching a thick guard of sheet iron 
over the cutters. 

There is great need for the standardization of grinding wheel 
protection devices. This subject is to be taken up in the near 
future by the National Council for Industrial Safety and the 
National Machine Tool Builders’ Association. These two organi- 
zations will consider all the important phases of this subject and 
endeavor to arrive at specifications which can be adopted as 
standard for protection devices used in connection with grinding 
wheels. i 


MACHINE TOOL REPAIRS 


J. B. Hasty, Atchison, Topeka & Santa Fe: All machines for 
general repairs are taken to the tool room, dismantled, and all 
serviceable parts used. Small cast iron gears that require re- 
newal are replaced with steel. Light repairs are made through- 
cut the shop by repair men from the tool room. All repairs and 
renewals to shop machinery and tools are charged to a separate 
account, and the different departments are designated by a 
letter. The machines have serial numbers, and the record is 
kept as to their location, and the work done on them by the 
repair department. The classes of repairs are designated by Nos. 
1. 2, 3, 4 and 5, according to the amount of work which is done 
on them. 

John Tothill, Buffalo, Rochester & Pittsburgh: To handle the 
machine repairs, a man should have a broad experience and be 
thoroughly interested in his work to get the best results. Plenty 
of shop space should be allotted to this work, and it should be 
thoroughly equipped with the necessary tools and appliances. 
Every machine should be given a shop number when purchased, 
and accurate record kept by the man in charge of machine re- 
pairs as to the amount expended on each machine. A full set 
of catalogs of all tools in service, covering repair parts, should 
be readily accessible to the repair man so that he can order 
promptly and anticipate repairs to tools that are wearing fast, 
thereby causing a minimum delay to the work of the machine. 
The machine that 1s broken should be given the proper attention 
and repaired in a workmanlike manner. 

G. W. Smith, Chesapeake & Ohio: Machine tools require a 
great deal more repairing at the present time than in former 
years, owing, principally, to the introduction of high speed steel 
and greatly increased speed. It does not seem to be the upkeep 
incident to long service any more, but rather the breakage result- 
ing from overstrain in the majority of the cases. In order to 
overcome this situation we strengthen, wherever it is possible, 
broken gear wheels, worm wheels, worms and racks with Bes- 
semer steel, and they are stronger than the parts which were 
previously broken. It is believed to be a serious mistake to 
operate a machine that is very badly run down. Repairs should 
have been made before the machine got in this condition. How- 
ever, it 1s difhcult to get hold of these machines as the shop 
is so very often rushed that they cannot be spared. In making 
repair parts of machine tools it is found very economical to 
keep one or more extra castings or other parts that have been 
machined, so that they may be used in case of a second break- 
down, thereby saving time and getting the machine back into 
commission much sooner. 


DISCUSSION 


There was some difference of opinion as to whether parts of 
machines that have failed should be replaced by stronger ma- 
terial than the original parts, but it was believed that in some 
cases this was perfectly proper. However, care must be taken 
not to strengthen those parts that will cause some more in- 
tricate and expensive part to fail the next time the machine 
is put under undue strain. It is probably safe to replace broken 
parts of new machines that are performing the work intended 
for them by the builders by parts of the same material. In 
parts that have worn out it may be satisfactory to replace that 
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part with some material of better quality. Bronze and steel 
have been found to make the best worm wheel and worm where 
they were called upon to do heavy duty. Good cast iron case 
hardened for the worm has also given very good results. 

Mr. Shaffer, of the Illinois Central, strongly urged that those 
men who were responsible for machine repairs keep a cost 
system, so that it would be possible to estimate the cost of re- 
pairing future machines whenever they failed. By this method 
it will be possible to determine whether it is economical to re- 
pair the machine or to buy a brand new machine. Oftentimes it 
will be found cheaper to make the broken parts in the shop, 
rather than to wait for a shipment from the manufacturer. At 
Silvis there are four men under the tool foreman that do all 
the machine tool repairing, which includes pumps, engines, etc. 
One man is kept constantly inspecting all the machinery and 
cranes looking for parts that are unduly worn, and that may 
be expected to fail, making note of the parts aud seeing that 
duplicate parts are obtained and held in stock in case of failure. 
This has done a great deal to reduce the loss of time when ma- 
chines break down. 

The life of air motors varies, according to the members, from 
one and a half years to three years, and it was pointed out that an 
accurate cost of repairs of each motor should be kept, so that 
when the repair cost becomes too high new ones can be ordered. 
Al kinds of difficulties were mentioned with keeping strainers 
in the hammers and motors taken out by the boiler makers. One 
member reported that he found it cheaper to clean the hammers 
out than to try and keep the strainers in. However, if the 
boiler makers can be made responsible for them no trouble 
should be experienced. On the Texas & Pacific the air motors 
are given a kerosene bath for four hours every three months, 
and well lubricated. This practice will give a life of three years 
at an average expense of only $10. The air hammers are put 
in a bath of two-thirds kerosene and one-third signal oil every 
night as they are turned in. 


DISTRIBUTION OF SHOP TOOLS 


Henry Otto, Atchison, Topeka & Santa Fe: The tool room of 
a locomotive repair shop is one of the most important, but often- 
times one of the poorest equipped and most neglected depart- 
ments in the whole shop. In many instances it is located in an 
out-of-the-way corner, causing the workmen who are in need 
of tools to waste time going back and forth. In properly plan- 
ning a tool room it is necessary to consider the distribution and 
care of small tools, special tools, Jigs, air motors and hammers, 
etc. Large repair shops have, as a rule, a main tool room and 
one or more tool issuing rooms; also a practical checking system, 
which must be installed to keep a record of all tools issued. On 
the Santa Fe a number is assigned to a new man, and he is 
sent to the tool issuing room where he is furnished with a stand- 
ard kit of tools according to the department and class of work 
he is to perform. That man is held responsible for these tools 
until they are returned, the tool checker keeping an account of 
the tools furnished, which the workman is supposed to sign. 
He is then given checks with which to draw other tools. The 
machine shop men have eight checks, the erecting shop men 
five checks, boiler shop men ten checks, and all other men five 
checks. All tools drawn out on check are required to be re- 
turned to the tool room on the last working day of each week 
for inspection. Any one failing to comply with this ruling is 
reported to the general foreman. If a workman breaks a tool 
he is required to get a tool-breakage clearance card signed by 
the department foreman, before he can redeem his check. Lathe, 
planer and shaper tools, hand drills and soft hammers are re- 
placed without a clearance card from the foreman. 

The tool breakage clearance cards are placed on file by the 
tool checker, and at the close of the month are given to the 
tool foreman, together with an invoice of the tools on hand in 
the tool issuing room. The tool foreman checks over the clear- 
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ance cards, and determines the number of tools to be purchased. 
The clearance cards are then turned over to the supervisor of 
tools who makes out a statement which is sent to the superin- 
tendent of shops, thereby keeping him fully advised as to the 
tools damaged. 

When an employee leaves the service the department foreman 
writes an order for the time check. This order is taken to the 
tool checker, who either approves it or makes a notation of the 
number of tools or tool checks missing. The workman is 
charged for each tool that he fails to surrender, the amount be- 
ing deducted from his pay check. If any of the standard tools 
in the storehouse run low the supervisor of tools issues an order 
to the general storekeeper, who, in turn, makes out a shop order 
to the tool manufacturing department for the tools required. 

J. T. Fuhrman, St. Paul, Minn.: The manner of distributing 
the tools depends upon the size of the shop. In small shops 
with a small number of men, and a short distance to walk to 
the tool room, all tools should be kept in one place. In large 
shops where hundreds of men are working who are divided into 
gangs conditions may be different. I would suggest a cupboard 
or locker in every gang to keep wrenches, air hose, etc. Special 
tools which are only used by certain men may be kept there in 
charge of the foreman. The arrangement of racks should be 
given careful attention. All the tools should be classified, and 
kept in good order. 

W. E. Ross, Baltimore & Ohio: The plan of the tool room will 
be different for different shops, and where necessary department 
tool rooms should be used. It is believed that the messenger 
service, if perfected, will give much better results than to have 
the men call for their tools. The messenger boys are stationed 
in the tool room, and are called to various parts of the shop by 
means of an annunciator. All tools should be given a thorough 
inspection before they are replaced on the racks. | 

John W. Nutt, Chicago Great Western: The tool room counter 
over which the tools are handed out should run the full length 
or width of the tool room, and should be so arranged as to per- 
mit the placing thereon of the tools most frequently called for, 
such as hand taps, die nuts, stud nuts, gages, etc., so that they 
shall at all times be accessible to the tool passer. Various other 
tools may be placed on revolving racks located immediately be- 
hind and parallel to the tool room counter, readily accessible 
to the tool distributor. Each gang foreman on the erecting side 
of the shop should have a tool cupboard where tools, such as 
wrenches, hand punches, a set of die nuts, stud nuts, etc., may 
be kept. These cupboards should be in charge of a tool boy, 
who will hand out the tools. All motors, air and electric, should 
be returned to the tool room to be examined and thoroughly 
oiled at the end of each week, and all air hammers should be 
returned every evening. No method of handling tools, however 
good, will operate successfully without the hearty co-operation 
of department foremen, and their being watchful of the care 
of tools while in the hands of the men under their jurisdiction. 
Competent men should be selected to take care of the tool 
room counter; men who are able to detect an abused tool and 
make full report of every irregularity. 


DISCUSSION 


All members were agreed that in order to have a satisfactory 
tool distributing system the co-operation of all the foremen in 
the shop must be such that the men will handle the tools prop- 
erly, and see that they are always returned. All agreed on a 
definite system for keeping track of all the tools sent out. A 
little tact on the part of the tool distributor will go a long way 
in helping the tool foreman out in the matter of lost tools and 
keeping the tools in good shape. 


SPECIAL TOOLS 


J. J. Sheehan, Norfolk & Western: In making special tools, 
every effort should be made to have them as simple as possible, 
making the simplicity the controlling feature. 
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Mr. Sheehan presented the following illustrations: Fig. 1 
represents a drain cock body and the tool for making it; A 
shows the complete body; B the main body of the drill; C-1 
the inserted drill point which drills the lead hole, thus com- 


Fig.4. 
Figs. 1, 2, 3 and 4—Tools for Finishing Cylinder Drain Cocks and 
Rellef Vaives 


pleting the drilling and forming of the valve seat in one oper- 
ation. Fig. 2 shows the valve for the drain cock body in Fig. 
l and the tool for turning :t; C is the complete valve; A-1 


Fig. 5—Cutting Jaws in Locomotive Side Rods 


and D represent the tool complete. Fig. 3 is the cage for the 
cylinder head release valve and the tool for finishing it. E is 
the finished part, except for tapping; F is a soft steel body 
holding the forming blades; F-1 is the leading blade which bores 
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the body to size; F-2 is a counter boring blade; F-3 is a facing 
blade, and F-4 is the key that locks the blades in place. 

Fig. 4 is a hollow forming tool for turning the valve for the 
cylinder head relief valve; G is the complete valve; H is the 
tool holder; H-1 is the adjusting nut for holding blades H-2; 


lo ft Handle Breast 
Plate or Screw 


or faper shank fo f; 


Storsdard Tao! Cos. Dril! 
Chuck No.0 improved 
< 4 


e £” 
Drill 4 Holes 


Brass Cashing, 2 Required. 


— 
lap for 4 Mach, 
Screws 


Brass Casting, | Required. 


4 frhaust Ports Brass. 3 ! d 
rass, 3 Require 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


a” 


— 


433 


half way back to 3/32 in. smaller at the front end. It is cut 
spiral with a lead of 60 deg. to one turn. It is 5 11/16 in. in 


diameter, has 25 teeth which are fluted, with a convex cutter. 
For superheater heads we used a 45-deg. reamer, with a No. 2 
Morse taper shank inserted to suit a small air motor. 
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Fig. 6—Air Motor for Light Drilling 


H-3 is the seat forming blade held in place by the key H-4. 
Fig. 5 is an arrangement for cutting the jaws in locomotive side 
rods; A is the rod to be operated on; B is the pneumatic clamp 
which holds the rod 4 in place; C and C-1 are inserted tooth 
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Fig. 7—Depth Gage for Telitale Holes 


saws 30 in. in diameter. The saws are spaced the required 
distance to complete the operation which is done in 15 min, 
floor to floor. 


Thomas F. Eaton, Baltimore & Ohio: 


We use a special 
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Fig. 8—Rotary Scarfing Tool 


reamer for making one large hole in the tube sheet so that tubes 
may be drawn out easily. This reamer is of the shell type 
with a No. 4 shank screwed into the back, 3 in. long, tapered 


reamers are made from high speed steel. They have 25 teeth 
and are ground with 6 deg. clearance. They are milled with a 
60-deg. cutter. We have made only our special taps and have 
given these from .001 to .003 in. clearance according to the 
pitch. The following is a table of dimensions for special mill- 


ing cutters: 


Diameter. Number of teeth. Flute Angle. Clearance Angle. 
GI iss such ee i daba ee ES 29 70 deg. 3 

10 1903 cec tae Tao aries 37 60 deg. 34% 

ET v Soa es ace Roe kisa ued 22 65 deg. 514 

6. Miscos Saya hs atin w e via A as 25 65 deg. 


H. B. Miller, Big Four: A special tool has been made to drill 
the holes for arch tubes in both the door sheet and back head 
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from the outside of the boiler. A machine steel body 14 in. long 
was made to cover the widest water space. The end is counter- 
bored 1 in. deep and has 3 in. wall. The end is also drilled for 
a pilot which is fluted so as to be used with stavbolt holes. This 
cutter will bore through both holes in 4 min. The blades are 
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made of high speed steel and are inserted with a tongue and 
groove. They cost $2.05 each. It has been the practice to use 
reclaimed high speed steel in inserted blade Rose disc reamers 
for all sizes, but in making reamers under 1:74 in. in diameter we 
have found it more economical to make these reamers of carbon 
steel, as the high speed steel blades were so much stronger than 
the bodies that the bodies were twisted, causing the blades to 
break. We have made some inserted blade milling cutters with 
a machine steel body 5% in. in diameter of body, the blades 
projecting Y$ in. The blades are set at an angle of 1134 deg. 
spiral and after being inserted are turned up in the lathe and 
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Fig. 10—Milling Cutter for Machining Wheel Lathe Tools 


the face of the blades is milled to the two spirals. Chip breakers 
are milled in the blades. These cutters have given good service 
on rod work. 

R. Dolensky, Southern Pacific: Fig. 6 shows an air motor de- 
signed for light drilling, which drives drills up to 1⁄4 in. diameter 
with good success. These motors were manufactured at a cost 
for material and labor of $15 per motor. They are used primar- 
ily for drilling 3/16-in. telltale holes in staybolts. "Their con- 
struction is simple and the maintenance costs are very small. The 
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Fig. 11—Cylinder Body Reamer for Westinghouse Air Compressor 
Governor 


use of these motors has made an actual saving of 50 per cent. 
in drills, which were broken while using the expensive piston 
type motors. Fig. 7 shows a depth gage for telltale holes. With 
this gage the inspector is able to test the depth of holes by simply 
keeping his finger over the end of the gage. If the plunger under 
his finger remains flush with the end of the gage he knows that 
the hole is of the correct depth. 

Fig. 8 shows a rotary scarfing tool used for scarfing down the 
flanges on new flue shects preparatory to countersinking the 
rivet holes. The inserted cutters in this tool are of high speed 
steel and are taken out for grinding. This tool saves considerable 
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time and leaves a finished surface. Fig. 9 shows a combination 
set for application of patch bolts by hand. This set is used to 
advantage in applying patch bolts in places which are inaccessible 
for a motor. Fig. 10 shows a milling cutter designed for 
machining and resharpening high speed steel forming tools for 
finishing driving wheel tires. The forming tool is annealed, 
bolted to the milling fixture as shown, milled and rehardened, 
then being ready for service on a driving wheel lathe. The cut- 
ter is made in two pieces and is of high speed steel. It has been 


. in service for four years. 


W. L. Stephenson, Atlantic Coast Line: Designing special 
tools requires genius, care and above all things hard work. The 
first thing that must be known before proceeding to manufacture 
any tool is the amount of work to be done, the simplicity of the 
tool, its maintenance, its efficiency and the cost of production. 
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Fig. 12—Fiue Hole Cutter 


The next thing is to carefully select the material of which the 
tool is to be made. We use a tool for drilling all sizes of flue 
sheet holes, except on superheater engines. The body carries 
two blades which may be adjusted to the required size. They 
are controlled by a screw and held in two blocks by two set 
screws. The screw has a plate that is graduated in sixty-fourths 
of an inch, which allows the blades to be set at any size by read- 
ing the plate. One cutter has a V-shaped cutting face, the other 
a square. This enables the cutters to stand heavy feeds and high 
speeds. The cutters are ground so the burrs can be removed 
from the holes immediately after the hole is drilled before re- 
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Fig. 13—Oll Groove Cutting Device 


moving the tool. The holder has a reamer for piloting the blade 
15/16 in. in diameter and milled with four flutes and no clearance. 
The holes are punched to Zá in. in diameter, which leaves 1/16 
in. for the reamer pilot to remove. This is done in order to 
hold the cutters in place. The body is made of nickel steel and 
the blades and pilots of high speed steel. With this tool we can 
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drill approximately one hole every 40 seconds, fluting all sizes. 
For rods and crosshead work we use a solid reamer. We use 
nve different reamers for motion work, having seven or nine 
teeth, according to the size. It is obvious that the greater the 
number of cutting edges we have, the more line of contact there 
is to steady the reamer on the walls of the hole. By providing 
coarse teeth it enables the reamer to be ground faster without 
drawing the temper, and the cutting edges can be made to cut 
faster. These reamers are milled with an 8-deg. left hand spiral. 
I find in providing spiral teeth we maintain a uniform cutting 
duty which causes the cutting edges to proceed gradually, thus 
relieving jumping and strain on the machine and giving a smooth 
finish to the work. 

VV. E. Goodwin, Chicago & Alton: Fig. 11 shows a reamer for 
reaming a Im Westinghouse air compressor governor body. 
As these bodies are reamed to lg in. over size it makes it very 
convenient and economical to have an expansion reamer to do 
the work. The adjustment is made by loosening nut .4 and 
tightening up on nut B, giving an adjustment of Y in. Lig. 12 
shows a tlue hole cutter. The cutter part is made of high speed 
steel screwed into a vanadium steel shank which can be quickly 
detached. It has also a detachable pilot so that it cn be re- 
moved when grinding. This makes a very efficient. cutter and 
reduces the upkeep to a minimum. Fig. 13 shows a special tool 
for cutung oiled grooves in driving boxes on the shoe and wedge 
hearing. The tool is designed with a triple bearing with two 
cutters on each gear and so arranged that the grooves will come 
together with the center ring. The tool has a roller bearing on 
each side to tit against the driving box jaw and keep it from 
turning. 


DISCUSSION 


O. D. Kinzey, Ilinois Central: All new milling cutters we 
are making with the wide spacing of the teeth, following the 
recommendation. of the. Cincinnati Milling Machine Company. 
We use coarse teeth and we have doubled our milling machine 
work. You can take a cut that appears to be ground on the 
grinding machine, and do it with high speed and a heavy feed. 
The old styles are obsolete in our shop. Another thing we have 
done on milling machine work is to increase the diameter of 
our arbors to lo in. The common arbor for tool room milling 
machine is 1 in, and it is too light. The 114 in. arbor permits 
us to double our milling work. All new cutters are made with a 
114 in. hole. We have Leen handicapped with milling machine 
work which caused us to look into the matter and we have 
doubled our work. 

We use what is called a helical cutter for milling piston rods. 
We make these cutters 54, 34, 1 and 1% in. in diameter. 
They resemble a twist drill in appearance, only they have three 
flutes and a very abrupt spiral. We will mill in a piston rod 
in twenty minutes. driving the cutter by an air motor. We 
have done away with the old power chip breaker we used to 
put in. The chip breaker is obsolete for modern practice. If 
vou are not going to use much spiral, use a chip breaker. An- 
other new practice is to make the cutting edge under-cut, so 
that the milling cutter works similar to a lathe or a machine 
tool, Get a lip on the milling cutter. With it you turn out 
chips of remarkable shapes. I think modern milling machine 
practice is one of the greatest opportunities to produce results 
before the tool foreman today. I have doubled our work and 
there is a great deal more to be done before I get up to where I 
should be. 

B. Hendrikson: 
depends on the tempering of the tool? 
a tool to stand up over a certain speed. 

Mr. Kenzie: It depends on the construction of the milling 
cutter. With the under-cut and the increased spiral tool the 
heat generated at the point of the tool will disstpate more 
rapidly, allowing increased speed. For manganese rails they use 
soft steel cutters that have been put through a case hardening 
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process, and they are handing that work where the ordinary 
cutter would not stand up at all. It shows what can be accom- 
plished under scientinc manipulation. 

G. W. Smith: On our milling machines for rods, especially 
for channeling rods, we have two cutters. They are what I 
term a zigzag cutter and they do very effective work. There 
seems to be no limit to the cutter, but the limit seems to be to 
the machine. The machines do not seem to be able to. stand up 
for the cuts that are put on them. 

Mr. Kenzie: I notice that some are still shaping the collars 
of rods and doing the milling on a planer. A milling machine 
will produce a perfect job and will do it in half the time. 1n 
regard to Mr. Smith's remarks as to the zigzag cutter, it is a 
very efhicient cutter. We have made several experiments on 
that new style cutter with the wide spacing of teeth, probably 
not having more than ten teeth in it, and tests showed that it took 
less power than the other cutter. When you have a great num- 
ber of teeth you have to embed more cutting edge in the metal 
at one time. 

A. R. Davis: In the last year I made quite a number of spe- 
cial cutters for milling out the rod jaws for connecting rods. 
We made a set ranging from 1 15/16 up to 3% in. in diameter. 
The blades were high speed steel and inserted in a machine 
steel shank on the same principle as the Richmond drills are— 
very coarse flute and the angle of the spiral was 37/3 deg. That 
is as far as I could swing the table around. Those cutters have 
proven very efficient. We are milling our side rods and middle 
connection straps. The width of cut will vary from 7% to 15 
in. 


COLD PUNCHING DIES 


C. Henrikson, Chicago € North Western: In boiler sheet 
punching the first important item is to choose the proper kind of 
material. The best steel for this purpose is one of low carbon 
content, about 85 points for both the punch and dies, which should 
be hardened. The temperature at which the hardening is done 
should be determined by the carbon content, the higher tempera- 
ture for the low carbon and the lower temperature with the 
higher carbon. The approximate temperature should be between 
1,700 and 1,800 deg. Fahr. For ordinary boiler punching on holes 
of % im. in diameter and greater, the hole in the die which re- 
ceives the punch should be 1/16 in. greater than the diameter 
of the punch. We do not find it necessary to manufacture any 
of the dies ourselves, as they can be purchased very satisfactorily 
on the market. 

The punches used for sheet iron, tin, copper and brass are 
commonly called blanking dies. This type of die should prefer- 
ably be made of a special steel of high carbon content, about 110 
points. The method of manufacture varies according to the type 
of the die. The die is sometimes forged to shape and at other 
times made directly from stock. The tempering of these dies 
should be carefully done in order to avoid warping. Where dies 
are not too large and are symmetrical in shape. oil should be used 
for the tempering bath. Where oil cannot satisfactorily be used, 
water is used for the cooling bath. The electric furnace is gen- 
erally used to heat the dies to the required tempering tempera- 
ture, which should be between 1,400 and 1,500 deg. No clearance 
is allowed between the punch and the die in this case. For dies 
on sheet iron a slip fit should be allowed. Both the die and punch 
should be hardened. For dies used in punching the tin the fit 
between the punch and the die should be tight. The plunger is 
left soft, only the die being tempered. By doing this it is pos- 
sible to upset the punch by hammering when either the punch or 
die becomes worn. The following is a list of some of the punch- 
ing done at the Chicago shops by the use of blanking dies: air 
pump gaskets, hose strainer blanks and different sizes of guide 
liners and pipe gaskets. The centers of large gaskets are used 
wherever possible to punch smaller size gaskets. The method of 
making dies for leather and rubber is practically the same as 
that used in making blanking dies. A sort of boss is formed 
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around the recess of the die and a recess is formed in the punch. 
Both punch and die are hardened and no clearance is allowed. 


DISCUSSION 


From the discussion it was pointed out that an ingenious tool 
room foreman could save a great deal of money by designing 
dies that would turn out work in an economical manner. Some 
members recommended a clearance of 1/10 of the diameter of the 
punch. Work that has been done with the punch press includes 
emery wheel dressers, beading tool gages, guide bar liners, pipe 
clamps, and M. C. B. wheel defect gages. Some find it necessary 
to temper these gages and finish them up in the milling machine, 
while others harden them directly after they are punched. 


CLOSING EXERCISES 


The following officers were elected for the ensuing year: 
Henry Otto, Atchison, Topeka & Santa Fe, president; J. J. 
Sheehan, Norfolk & Western, first vice-president; C. H. Shaffer, 
Illinois Central, second vice-president; J. C. Bevelle, El Paso & 
Southwestern, third vice-president; Owen D. Kinsey, Illinois 
Central, Chicago, secretary and treasurer. Chicago was chosen 
as the place of the next meeting, which will be some time 
next July. 


BALL BEARING COLUMN CRANE 


BY W. H. WOLFGANG 


In shops where floor space must be economized and will not 
permit of erecting a self-supporting jib crane, a crane of the type 
shown in the drawings may be secured to a column of the 
building. 

The beam of this crane is made from 1 in. x 6 in. wrought iron 
or steel. Eyes are forged on the ends of the beam, the brace or 
strain rod being secured to the curved end and the crane post 
passing through the other end. The post is made from 1% in. 
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The wheels and ball bearings are supported by 11% in. shafts, the 
ends of which are reduced to 1 in. in diameter where they ht 
into the side straps. A 1 in. bolt passing through the side straps 


Strain Rod. 
Simple Ball Bearing Crane for Attachment to a Building Column 


between the wheels supports the trolley clevis and also secures 
the side straps against the shoulders on the shafts. This crane 
has a working capacity of one ton. 


RaiLROAD AccipENT.—On Monday afternoon, as the locomotive 
and train of cars, from Saratoga to Ballston, came to where the 
old Saratoga road crosses the railroad, about half a mile east 
of the latter place, a one horse wagen, with a man and woman 
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round iron and revolves in two eyebolts which are secured to the 
column of the building. The frictional resistance of the beam 1s 
greatly reduced by the use of a roller bearing which 1s shown in 
detail. Ball bearings are also provided for the trolley wheels. 


in it, stopped on the track; the engine came up at the moment, 
crushed the wagon, killed and mangled the woman in a shock- 
ing manner, and killed the horse—the man escaped uninjured.— 
From the American Railroad Journal, September 5, 1835. 
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NEW DEVICES 


GAS PRODUCER INSTALLATION AT THE 
JUNIATA SHOPS 


A gas producer plant has recently been installed at the 
Juniata shops of the Pennsylvania, which was designed and 
built by R. D. Wood & Co, Philadelphia, Pa. The plant is 
made up of two mechanically operated gas producer units, each 
consisting, primarily, of three parts—the lower or revolving 
shell, the upper or stationary shell, and the foundation. The 
drawing shows the general construction. The lower shell con- 
tains the fuel bed from which the gas is generated. It rests 
on rollers which are supported from the foundation, and is 
revolved by an electric motor through a suitable train of gears. 
The coal feed and gas outlet are located on the stationary 
shell, and water-cooled stirrer bars extend into it from the top. 
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charge. The feed is not automatic, but an automatic feed 
could readily be installed. The coal handling machinery con- 
sists of the track hopper, coal crusher, elevator and overhead 
bin. The overhead bin has a capacity of 50 tons of coal and is 
arranged with two chutes, one for each producer unit. The coal 
is fed by gravity from this bin to the charging hopper located 
on the producer top plate. A car of coal is dumped over the 
track hopper from which it is fed by means of a reciprocating 
feeder into the crushing rolls. From these rolls it is discharged 
into the elevator boot, the elevator discharging it into the 
overhead bin. 

The ash formed due to the combustion of the fuel is with- 
drawn from the producer at the bottom through the water pit. 
Automatic ash removal can be arranged for, if desired. Clinker 
trouble in the fuel bed is unknown, since the action of the 
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Mechanically Operated Gas Producer at the Pennsylvania Railroad Juniata Shops 


Both the stationary and revolving shells are lined. with fire 
brick, the former having a fire brick crown through which the 
stirrer bars pass. The foundation contains a concrete basin 
about 6 ft. in depth, upon which rests the ash bed. This basin 
is filled with water, in which the lower part of the revolving 
shell is sealed to prevent loss of the air blast. The blast to the 
producer is carried in cast iron piping through the foundation 
and is delivered to the center of the producer about two feet 
below the top of the ash bed, a blast hood of special design being 
provided at that point. 

The stirrer bars are steel forgings, and project down into the 
fuel bed to a point about 18 in. above the top of the blast 
hood. They are curved for about 4 ft. from the lower ends, 
and are rotated by gearing driven from the motor which 
operates the revolving shell. The effect of the rotating bars 
in the revolving fuel hed combines to produce complete agita- 
tion of fuel bed, and hand poking is entirely unnecessary. Coal 
is fed through a charging hopper, about 600 lb. being fed at one 
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stirrer bars is such that little or no clinker can form. By con- 
tinuous rotation of the fuel bed any clinker that may form is 
crushed, and is withdrawn through the water seal in sizes not 
exceeding that of a large walnut. 

The diameter of the producer measured inside the fire brick 
lining is 10 ft. 6 in. Each unit is capable of gasifying or 
burning 2,300 lb. of coal an hour, continuously 24 hours a day. 
Two units were installed to furnish gas for use in the smith 
and boiler shops. The guarantee for the performance of these 
producers was so far exceeded, however, that it was found that one 
unit was ample for the requirements of the furnaces. One 
producer has been in operation for several months and is giving 
most satisfactory service. The gas furnished is of high and 
uniform quality, averaging over 150 B. t. u. per cu. ft. of stand- 
ard gas. [t is unnecessary to shut down the producer while ash 
is being withdrawn, practically no variation in gas quality being 
noticeable at such times. 

The gas used in the furnaces is not cooled or cleaned in any 
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way, the heat from the producer being utilized, and the producer 
efhciency being thus increased to approximately 90 per cent.; 
that is, the gas leaving the producer contains approximately 90 
per cent. of the heating value of the coal charged to the producer. 
Both air and gas are regenerated before entering the furnace 
hearth. 

This installation replaces eleven producers of the old hand- 
poked type. It was necessary to operate seven of these in order 
to furnish the same quantity of gas that is now being supplied 
by one of the mechanically stirred type. The hand-poked type 
could not be operated continuously, it being necessary to take a 
unit off the line in order to clean the fire and withdraw ashes. 


PLANER FOR LOCOMOTIVE FRAMES 


The accompanying illustration shows a 96 in. by 84 in. loco- 
motive frame planer recently built by the Niles-Bement- Pond 
Company. It is driven by a 75 horse power reversing motor 
and is equipped with electric feed and rapid power traverse for 
the heads. 

The general construction of this planer is the same as that of 
the heavy planers built for the Commonwealth Steel Company 
by the Niles-Bement-Pond Company, which were described and 
illustrated in the Railway Age Gazette, Mechanical Edition, of 
June, 1914. page 323. The same facilities for changing cutting and 
return speeds, and the same methods of control are provided for 
` both types of machine. 

Three heads are provided on the cross rail of the frame planer, 
and cne side head on each upright. The cross rail heads have 
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Planer for Locomotive Frames, with Electric Feed and Rapid 
Power Traverse for the Heads 


handwheels operating through bevel gearing for convenient ad- 
justment of the tool slides. 

An important feature of this machine is the electric feed and 
rapid power traverse which is provided for all heads. Both the 
feed and traverse are operated by a motor mounted on the arch. 
This motor is also used for elevating and lowering the cross 
rail. The mechanism for the different operations is interlocked in 
such a way as to prevent accidental engagement of two functions 
simultaneously. The amount and direction of the feeds for the 
cross rail heads can be changed at each end of the rail The 
changes of feed for the side heads are made in a similar manner, 
the feeds for each head being entirely independent of each other 
and of the cross rail heads. The hand adjustment of the side 
heads is by a ratchet crank wrench which is mounted on and 
moves with the head. All heads have graduated swivels and 
micrometers on the feed screws. 
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The table is of heavy box section, without openings through 
the bottom wall. This gives a rigid construction and also pre- 
vents chips or cutting fluid from reaching the gears or tracks in 
the bed. 


ROUNDHOUSE BLOWER VALVE 


The globe valve shown in the illustrations has been developed 
by Jenkins Bros., New York, for use in roundhouse blower lines. 
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Position of Roundhouse Blower Valve in Pipe Line 


The construction is clearly shown in the sectional elevation. 
By turning the handle to the left the stem forces the disc- 


Sectional Elevation of Valve for Roundhouse Blower Line 


holder off the seat, thereby opening the valve. On turning 
the handle to the right the spring forces the disc-holder 
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against the seat, where it is firmly held by the steam pressure. 
In one of the engravings the valve is shown in position in 
the pipe line, with the stem and hand wheel extended down- 
ward to a position convenient for operation. The valve is 
designed to permit a piping arrangement which will elim- 
inate the trapping of condensation in the connecting pipes, 
with a valve seating from the top, in the usual manner. 


DRIVING BOX BORING MILL 


A 42 in. boring mill with a chucking device designed especially 
for handling driving boxes has recently been developed by the 


Driving Box Chuck Used on 42 In. Boring Mill 


Gisholt. Machine Company, Madison, Wis. 
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Table Turned to Show Independent Jaws and Long Bearing of 
Universal Jaws 


control and to the protection of the machine by means of feed 
tripping devices. The table may be controlled by duplicate levers 
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Considerable atten- 
tion has been given to convenience in the arrangement of the 
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on either side of the machine. There are two swivel heads, both 


of which are on the cross rail, one for the boring bar and the 
other for use in facing boxes for lateral motion. They are both 


Driving Box in Position, Showing Universal Jaws and Method of 
Clamping the Box to the Table 


provided with means for rapid traverse by power in any direction, 
entirely independent of the feed mechanism. 
The chucking device, which 1s shown in one of the illustrations, 


42 In. Driving Box Boring Mill 


is a complete unit entirely independent from the table, to which 
it is clamped by a single screw. The chuck has four jaws. two of 
which are universally operated and two of which are independent. 
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In setting up a driving box to be finished the cellar bolt lugs are 
first set against an adjustable stop block fastened to one of 
the independent jaws. The location of this block determines the 
amount of stock to be removed from the crown of the brass. 
On the opposite independent jaw is a second adjustable block, 
which is made as low as possible in order to facilitate handling 
the box. By means of this block the box is secured from move- 
ment parallel to its vertical center line. The two side jaws are 
designed to bear against the shoe and wedge faces of the driving 
box, and by their universal action insure automatic centering of 
the box between these faces. These jaws have long bearings 
against the box in order to insure the accurate location of the 
vertical center line at right angles to the movement of the jaws. 
When the box has been properly located it is secured to the table 
by means of clamps included in the construction of the universal 
jaws. These clamps are adjustable to suit variations in the 
thickness of driving box flanges. 

After the box has been bored the open ends of the crown brass 
may be backed off without disturbing the location of the box 
in the chuck. This is accomplished by setting over the entire 
"chuck the required distance upon the face plate. The movement 
of the chuck is parallel to that of the independent jaws and 
normal to that of the universal jaws. [n setting up work, if de- 
sired the box may be chucked with the universal jaws without 
attention to the location of the independent jaws, and final adjust- 
ment for the amount of stock to be removed made by movement 
of the chuck on the face plate. 

A record of 24 minutes per box, including the time required 
for setting up and removing from the machine, is claimed to 
have been made by the usc of this chucking device. The box 
bored was 101% in. in diameter by 14 in. in length. The stock 
removed from the crown varying from !4 in. to 34 in. The 
details of the time record were as follows: 


Time required for setting up box to be bored..................... 3 min. 
Time required for taking roughing cut........................... 9 min. 
Time required for finishing cut.................................. 7 min. 
Time required for setting box over to be backed off............... 1 min. 
Time required for backing off crown bDrass....................... 3 min. 
Time required for removing box.......... cece cece cece hn 1 min. 

Total time for boring bex cemplete.......................... 24 min. 


TURBINE BOILER TUBE CLEANER 


The illustrations show a turbine boiler tube scale remover 
for fire tube boilers, which has recently been brought out by the 
Lagonda Manufacturing Company. Springheld, Ohio. The tur- 
bine may be either steam or air driven, and soot. loosened by 
the knocker, is blown out of the tube ahead of the cleaner by 
the turbine exhaust. 

The knocker head is made of three parts, a cylindrical body 


Turbine Fire Tube Cleaner, with Broad Bearing Hammer 


somewhat smaller in diameter than the boiler tube, and an ec- 
centrically pivoted lever carrying a clover shapcd knocker on a 
stud at its free end. The lever fits flush in a triangular recess 
in the forward face of the body, the free end swinging in an 
arc through the center of the head. The three hammer faces 
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of the knocker are shaped to fit the inner circumference of the 
boiler tube, thus giving a large area of contact with the tube, 
and permitting the use of a heavy hammer without injury to the 
tubes. The force of the blow thus obtained is claimed to suc- 
cessfully loosen very hard and heavy scale. 

The head is driven at a high rotative speed; the eccentrically 
pivoted lever carrying the knocker is thrown from side to side 
and the knocker caused to revolve on its axis at each contact 
with the tube. The resultant gyratory motion to the knocker 
causes it to hit all points of the interior circumference of the 
tube. The cleaner is fed into the tube by the flexible rubber 
hose supplying the air or steam, the revolving motion of the 
head eliminating the necessity of turning the cleaner by twisting 
the hose. 

The motor is of the rotary type. The air or steam strikes 
upon radial paddles, which are continually held out by air or 
steam pressure admitted to a chamber behind them, so that they 
always form a tight fit with the case. The motor has four pad- 
dles, two of which are always under pressure, making it im- 
possible for the motor to stall. A spccially designed automatic 
oiling device is furnished for the motor. 


PILOT OPERATED VALVE FOR HYDRAU- 
LIC PRESSES 


A direct operating valve which has sufficient capacity for service 
on hydraulic presses requiring large volumes of water under 
high pressure, is impracticable because of the difficulty arising 
in its manipulation. The three-way pilot operated poppet valve 
shown in the illustrations has been designed for this class of 
service by the Hydraulic Press Manufacturing Company, Mount 
Gilead, Ohio. 

The main valve, a sectional view of which is shown in the 


Pilot Operated Poppet Valve for Operating Large Hydraulic Presses 


drawing, has three openings and two valves. The valve at the 
right controls communication between the pump and the press; 
the other controls communication between the press and the 
return line to the tank. With both valves open both the pump 
and the press cylinder are open to the return line, and are 
therefore both free from pressure. With both valves closed 
pressure may be retained on both the pump and the press. With 
the valve to the right open and the other closed, pressure is 
applied to the press cylinder. With the right-hand valve closed 
and the other open, pressure is released from the press, but 
rvaintained on the pump. 


Aucusr, 1914 


The main valve is operated by means of two small pilot valves 
shown at 44 and B,.which control the pressure under the rams 
shown in the sectional elevation. They need not be located near 
the main valve, but may be placed at the point most convenient 
for the operator. Each valve has three openings and three 
positions. The middle position is neutral, all ports being closed. 
When the valve is in this position, the pressure is held on the 
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Sectional Elevation, Showing Construction of Main Valve 


pressure line and the return line is closed. In the forward posi- 
tion the pressure is applied to the ram, the return line remaining 
closed. In the reverse position the opening from the pressure 
line is closed, and the pressure on the ram is released through 
the return line. 

The main valve is designed for pressures of 5,000 lb. per sq. in., 
or greater. It has a steel body with flanged connections. Special 
gun metal bronze is used in the construction of the valve seats 
and checks. The operating cylinders, glands and rams are of 
cast steel. 


PNEUMATIC RIVET SET RETAINER 


Several states are drafting safetv appliance laws, among the 
provisions of which are requirements that riveting hammers 
embody in their construction means to prevent the accidental 
ejection of the rivet set from the nozzle of the hammer. A 


Rivet Set Retainer in Place on Pneumatic Hammer 


simple device for this purpose is being applied to the riveting 
hammers manufactured by the Ingersoll-Rand Company, New 
York. 

As shown in the illustration, the retainer consists of a single 
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piece of heavy spring steel, closely wound into a spiral form. 
One end fits over the outside of the hammer nozzle and hooks 
over a projection integral with the nozzle. The other end is 
wound to a small diameter. Sets for rivets over 74-in. diameter 
are formed with a coarse thread and are screwed into place in 
the retainer. Sets for rivets 7¢-in. diameter and smaller are 
formed with a shoulder and are slipped into the retainer while 
it is detached from the hammer, the shoulder holding it in place. 
The device is claimed to effectively prevent the rivet set or 
piston from being driven out, even when the hammer is running 
free. The hammer is provided with a groove in the end of the 
barrel so that a standard retaining clip may be used, if desired. 


PORTABLE ELECTRIC DRILL 


A portable electric drill has recently been added to the line 
of pneumatic tools manufactured by the Independent Pneumatic 
Tool Company, Chicago. 

This drill is equipped with a direct or alternating current 
motor, being designed to operate on direct current or alternating 
current of any frequency up to 60 cycles. Both the alternating 
and direct current motors are of the series winding type and are 
cooled by drafts of air drawn through the perforated brush 
cover at the top, past the commutator, between the armature 
and stator, and exhausted by a fan through a number of holes 
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Portable Electric Drill with Speed Change Gears 


at the bottom of the stator case. The armature is suspended on 
Hess Bright bearings, the counter shaft and spindle on Hess 
Bright and roller bearings. The pinion which meshes with an 
internal gear on the counter shaft is screwed on to the arma- 
ture shaft, fitting against a taper shoulder which gives absolute 
rigidity. When worn it may be readily renewed. The switch 
is of the self-contained contact disc type, having four contact 
points and breaking both sides of the line simultaneously. This 
makes the drill absolutely dead when the switch is turned off. 
These drills are enclosed in aluminum cases which make 
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them exceedingly light in weight. They are made in four sizes 
having Lj in. 5/16 in., 34 in. and 9/16 in. drilling capacities in 
steel and weighing but 6, 7, 12 and 17 lb, respectively. Each 
size can be equipped with three different gear ratios giving 
three different speeds. These speeds are designated by the let- 
ters X for high, Y for medium and Z for slow. To obtain these 
different speeds it is only necessary to exchange two gears for 
another set. This is done by the removal of the gear case and 
the nuts which hold the gears on the shafts. 


COAL PASSER FOR TENDERS 


At the recent convention of the International Railway Fuel 
Association a paper was presented on adjuncts for locomotive 
tenders, in which was briefly described the coal passer of the 
reciprocating type made by Ryan, Galloway & Company, Chicago. 


Reciprocating Coal Passer for Locomotive Tenders 


Much favorable testimony was offered by members of the asso- 
ciation whose roads have been using this type of coal passer, 
the principal advantages claimed being that it aids the fireman 
in his work, and permits of his giving better attention to careful 
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coal in the tender. This feature is also of an additional ad- 
vantage in that there is less liability of coal accumulating at the 
back end of coal space and becoming disintegrated and losing 
its value on account of being exposed to the weather, as well 
as affecting the coal pit tank sheets. In many cases it would 
also eliminate the necessity of two firemen on locomotives. as 
well as having men shovel the coal forward at points along 
the line. 

The illustrations show the coal passer in detail It consists 
of a plunger driven by steam, placed in the bottom and back 
end of the coal pit, occupying its full width. Its sides are about 
15 in. high and are provided with flanges (20) which overhang 
the top of the plunger so as to prevent any coal being drawn 
back as the plunger recedes. Steel packing strips (.4 and 18) 
are also placed at the top and bottom of the plunger respectively 
for the same reasons. The plunger is supported on the channel 
iron (14), which rests directly on the floor of the tender. The 
plunger itself is reinforced by two brackets (11) on each side 
of the cylinder which contain wheels (12) to provide a roller 
bearing. The upper rollers operate on the guide rail (10), 
and the lower rollers on the bottom of the tender. The phantom 
drawing shows the plunger in its extended position, and it will 
be noted that the plunger shell extends back over the steam 
cylinder. 

This cylinder is 11 in. in diameter and is operated by steam 
distributed by the valve shown. The valve is operated by a 
folding lever placed on the left water leg of the tender con- 
venient to the fireman, who can extend or recede the plunger 
as desired. The rod (8) and lever (7) are attached to the head 
of the plunger, as shown, to insure the valve being closed at 
the end of the stroke, thereby providing a cushion for the piston 
to work against at the end of each stroke. The steam is ad- 
mitted through a pipe (23) into the inside admission valve, and 
the exhaust passes out through a pipe (24), which surrounds 
the admission pipe so that in cold weather there will be no 
danger of the exhaust freezing. No. 17 is a vent in the bottom 
of the steam pipe to permit draining off the condensed steam. 


NEW STEAM ENGINE.—It is said the Rev. W. Morris, minister 
of Deanrow chapel, Wilmslow, in Cheshire, has invented a new 
steam engine, expense of erecting which will be less than a 
tenth part of the cost of a steam engine of equal power. and 


Passer of Reciprocating Type 


Detalis of Steam Driven Coal 


the expense of working it will be less than one-thousandth part 
of the expense of working a steam engine of equal power.— 
From American Railroad Journal, October 24, 1835. 


firing. It was also stated that in numerous cases it was found 
possible to decrease the number of coaling stops made on differ- 
ent runs, as the fireman could very conveniently use 3.1 of the 
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The new car shops of the Philadelphia & Reading at the coal 
shipping yard at Pottsville, Pa., have been turned over by the 
contractors to the railroad. company. 


The New York, New Haven € Hartford has recently pen- 
stoned 13 employees, making 51 altogether retired within three 
months. George C. Crocker, of Hyamis, Mass., is one of those 
who have just been pensioned. He is a crossing man who is 82 
years old, and has been in the service nearly 60 years. 


Two giant cacti, the largest ever moved from the desert, have 
been taken from Arizona by the Atchison, Topeka & Santa Fe 
to San Francisco, and have been placed at the entrance to the 
Hopi Indian village. which forms a part of the $350,000 repro- 
duction of the Grand canyon of Arizona, being erected on the 
Panama-Pacitic Exposition grounds by the Santa Fe. One of 
the cacti stands 23 ft. high and weighs 4,500 lb. The removal 
cost $1,000 for each cactus. 


The Cape Cod Canal, connecting Buzzard's Bay with Cape 
Cod Bay and shortening by 70 miles the water route between 
New York and Boston, was opened to commerce July 29, but 
with only 15 ft. of water, about 10 ft. less depth than will be 
finally provided. The dedication ceremonies took place at the 
village of Buzzard's Bay and were witnessed by thousands. 
Seth Low, president of the Chamber of Commerce of the state 
of New York, presided. The speakers included August Belmont, 
president of the canal company; Assistant Secretary of the 
Navy Roosevelt; Governor Walsh of Massachusetts, and Con- 
gressman Thomas €. Thacher, the representative from the Cape 
district. 


Officers of the shop craft unions which struck on the Illinois 
Central and Harriman lines in 1911 are gathering a large amount 
of evidence, in connection with the strike, with a view to present- 
ing it to the United States commission on industrial relations. 
The committee says it is the intention to show that this was 
not a strike but a “lockout.” resulting from the refusal of the 
roads to recognize their federation. An effort is being made to 
locate all of the run who struck, and question blanks are being 
sent out to ascertain how many have lost homes on account of 
inability to make payments, whether children have been oblized 
to go to work, whether any of the strikers or members of their 
families have committed suicide, and other matters of a similar 
nature. 


The New York State Workmen's Compensation Commission 
reports that the railroads are no longer opposing the application 
of the workmen's compensation law. They are insuring their 
risks, some having taken out policies in the state fund while 
others have given their business to the stock insurance compa- 
nies. Still others insure their own risks. The distinction be- 
tween intrastate and interstate employees in applying the law 
to the railroads is still an unsettled question, and decision in 
the matter probably will be held in abeyance until the first 
claims are filed. Four hundred claims for compensation had 
been filed up to Julv & It was found that only four of these 
were death claims. 


In 1856 the Lehigh Valley had the following rule in effect: 
“Always leave Mauch Chunk and Easton on time if pos- 
sible. In case of wet rail or bad track, the morning trains 
from Easton may leave enough ahead of schedule time to 
arrive at Bethlehem [eleven miles] before the down passenger 
train arrives. Run as near schedule time as possible and in 
no case allow your engineer to run into a station more than 
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five minutes ahead of time, except at stations where you get 
your meals, or where you take fuel and water.” 


BRITISH RAILROAD ACCIDENTS IN 1913 

The number of persons killed in train accidents in Great 
Britain and Ireland in the calendar year 1913 was 41 and of 
injured, 871, as follows: Passengers, 33 killed, 723 injured; 
employees, 8 killed, 145 injured; other persons, none killed, 
three injured. Of passengers the increase over 1912 in the 
number killed is 13, and of employees, the increase is 2, The 
average annual number of passengers killed in train accidents 
in the years 1902-1911 was 19 and of employees, 9. 

Including accidents of all kinds connected with the movement 
of trains and the conduct of business at the stations, the num- 
ber of persons killed in 1913 was 1,131 and of injured, 9,054. 
increases of 120 and of 355 over the totals for 1912. Acci- 
dents not connected with the movement of cars or locomo- 
tives, are reported in a separate statement; these amount to 
63 persons killed and 24,742 injured; so that the total of “rail- 
road casualties" in the most inclusive sense was 1,194 killed 
and 33.796 injured. 


NEW HIGH RECORD TRAIN LOAD 

The Erie’s Triplex type locomotive, recently put in service for 
use as a pusher on Susquehanna Il was given a hauling ca- 
pacity test on the Susquehanna division July 23, in which all 
previous records for train loads, hauled by one lecomotive, were 
broken and a new record established which bids fair to stand 
unequalled for some time to come. 

The test was made from Binghamton, N. Y., to Susquehanna, 
Pa. a distance of about 23 miles. The train consisted of 250 
fifty-ten steel gondolas, each loaded to capacity, and a dyna- 
mometer car, and weighed 17,912 tons, exclusive of the loco- 
motive. Its total length. was 8747 ft, or LO miles. The grade 
between the two stations is gradually ascending, the worst con- 
didon being a combination of (09 per cent grade and 5 deg. curva- 
ture. 

Pushers were used to assist in getting the train under wav. 
They pushed the slack forward until the Triplex lead locomo- 
tive had all the cars moving. after which they were uncoupled 
and followed the train in case they should be needed again. 
This operation eliminated the danger of pulling out. drawheads 
in starting, which otherwise would undoubtedly have occurred 
with a train of such length. Portable telephones were used to 
communicate from the head end to the rear of the train, and 
this made it possible for the pushers to do their work in unison 
with the lead engine in starting the train. 
record breaking haul is given below: 


A summary of this 


Number of cars m A Ee RENE Aa e 8] 
Total weight of train (excluding locomotive)................... 17,912 tons 
Total length öf DIES 2x40 52 x46 was erase ed he BG wR Bees A D oe ed 1.6 miles 
Maximum speed attainced................................. 14 miles per hr. 


Maximum drawbar pull 


isst id oae Dan «Dll ved. br eset textes A aE su ud sine 130,000. Ib, 
Minimum drawbar pull 


ARRE e dad TN 67,000 Ib. 
A complete illustrated. description of this locomotive was pub- 


lished in our issue of May, 1914, page 227. It is probable that 
exhaustive tests will be made in pushing service on the Sus- 
quehanna hill. 
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EXTENSIVE UNDERSTUDYING ON THE BALTIMORE 
& OHIO 

To broaden the knowledge of its division officers and give 

them the benefit of a thorough training with respect to the 

methods of administering the affairs of the company in the gen- 

eral offices at Baltimore, the Baltimore & Ohio is putting its 

division. officers through a course of employment which will 


better equip them for promotion to positions of greater responsi- 
bility. Assistant superintendents, trainmasters and, in some 
instances, their subordinates, are transferred to Baltimore and 
set at work where they can study the problems of operation 
from the viewpoint of the general officers. While the staff of- 
ficials are thus engaged their subordinates discharge the regular 
duties of the office. The plan, therefore, has the added advantage 
of equipping the men lower in rank to qualify when vacancies 
occur. 

The men who take the course in the general offices are em- 
ployed for a period in the transportation department; then in 
maintenance of way work, in the motive power office, the ac- 
counting and statistical departments, and in the tonnage, disci- 
pline, employment, station service, rates of pay and other 
bureaus, so that when they return to their respective divisions 
it will be with a general knowledge of the relation of their 
work to the operation of the property as a whole. Several of 
these men are in the Baltimore offices constantly, and when 
they go back to their regular duties others are brought in. 


RAILWAY MAIL PAY 


In reference to the publication of a report from Washington 
that the House Committee on Post Offices had taken action 
designed to increase the allowance made railways for the trans- 
portation of the mails, Ralph Peters, chairman of the Committee 
on Railway Mail Pav, authorized the following statement: 

“The bill introduced by Congressman Moon had proposed to 
reduce the railway mail pav at least $3,000,000 below what had 
already been appropriated for this fiscal year. The amendment 
apparently made to the Moon bill merely provides for the restora- 
tion of substantially the $3,000,000 by which it had been proposed 
to cut the pay. 

"The railroads have contended and they still insist that they 
are already underpaid at least $15.000,000 a year. Congress now 
has at work a bi-partisan commission investigating the question 
of fact as to whether the railroads are or are not underpaid for 
this service. It is obviously impossible to properly consider a 
readjustment until the question of fact has been established. 

“The railroad committee believes, therefore, that in justice to 
the railroads and in justice to the public the report of the joint 
Congressional commission should be awaited. The railroads are 
conhdent that that report will submit a finding on the main 
question of fact, which will be fair to all concerned. 

"When that report is submitted and the question of fact is 
determined, the railroads’ committee will be prepared to co- 
operate with the government in developing a method of re- 
adjusting the underpayments or overpayments in such a manner 
that the interests of all may be properly protected." 


MEETINGS AND CONVENTIONS 


Chief Interchange Car Inspectors? aud Car Foremen’s Associa- 
tion.— The annual meeting of this association, which promises 
to be of more than ordinary interest, will be held at the Hotel 
Sinton, Cincinnati, Ohio, August 25-27. The secretary is S. 
Skidmore, 946 Richmond street, Cincinnati, Ohio. 


American Boiler. Manufacturers Assoctation—The American 
Boiler Manufacturers’ Association will hold its twenty-sixth an- 
nual convention at the Waldorf-Astoria, in New York. from 
September 1 to 4. An invitation to attend has been extended to 
all boiler, tank and stack manufacturers, fabricators of steel plate 
and representatives of supply companies. 


Master Cer and Locomotive Painters’ Association.—The forty- 
fifth annual convention of the Master Car and Locomotive 
Painters’ Association will be held in Nashville, Tenn., Sep- 
tember 8 to 11, inclusive, at the Hotel Hermitage. The subjects 
to be considered are: Finishing Steel Passenger Equipment; 
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Rust Inhibitive Paint for Steel Freight Cars; Shop Practice in 
Finishing New Interior Wood Finish of Passenger Coaches; 
Locomotive Tender Varnishes; Classification of Interior and 
Exterior Repairs of Passenger Cars; Apprentice System in the 
Paint Shop; Results of the Sand Blast as a Paint Remover ; 
Standard Freight Car Lettering, and Blister-proof Paint for 
Locomotives. A. P. Dane, Reading, Mass., is secretary. 


American Foundrymen's Association and American Institute 
of Metals.—The American Foundrymen's Association and the 
American Institute of Metals will meet in Chicago, September 
7 to 11, inclusive, at the La Salle hotel. In connection with this 
convention there will be a large exhibit at the International 
Amphitheater, located at the stock yards in Chicago. This should 
prove of considerable interest to railway men, as a large amount 
of machine shop equipment will be exhibited. Last year there 
were 178 exhibitors, 40 of which handled machine shop equip- 
ment exclusively. It is, in fact, one of the largest machine tool 
exhibits held in this country. In addition, there will be a number 
of oxy-acetylene welding companies represented with working 
demonstrations as well as electric welding companies, and the 
Goldschmidt Thermit Company. Railroad men who have the 
opportunity to visit this exhibit will find it very instructive and 
much to their advantage. 


International Railroad Master Blacksmiths’ Assoctation. —The 
twenty-second annual convention will be held at the Hotel W:s- 
consin, Milwaukee, Wis., August 18, 19 and 20, 1914. The fol- 
lowing are the subjects to be considered: “Flue Welding.” Win. 
T. F. Duggan, chairman; "Makinz and Repairing Frogs and 
Crossings," W. F. Stanton, chairman; "Carbon and High Speed 
Steel," G. F. Hinkins, chairman; “Tools and Formers,” Wm. H. 
G. Sharpley, chairman; "Electric Welding," T. F. Keene, chair- 
man; "Drop Forging," Ed. Dixon, chairman; "Spring Making 
and Repairing, Hugh Timmons, chairman; "Piece Work and 
Other Methods," J. E. Dugan, chairman; "Locomotive Frame 
Making and Repairing," George Hutton, chairman; “Oxy-Acety- 
lene Process for Cutting and Welding Metals," T. E. Williams, 
chairman; "Case Hardening," P. T. Lavender, chairman; "New 
Subjects," J. R. Russell, chairman; "Heat Treatment of Metals," 
John F. Keller, chairman; “Shop Kinks," W. C. Scofield, chair- 
man. 


The following list gives names of secretaries, dates of next or regular 
meetings, and places of meeting of mechanical associations. 


Arr Brake Association.—F. M, Nellis, 53 State St., Boston, Mass. 
vention, May 5-7, 1915, Hotel Sherman, Chicago. 

AMERICAN RAILWAY Master Mecuanics’ Assoc.—J. W. Taylor, Karpen 
building, Chicago. 

AMERICAN Rattway Toor FoREMEN's Assoctation.—Owen D. Kinsey, Hl 
nois Central, Chicago. Convention, July, 1915, Chicago. 

AMERICAN SOCIETY FOR TESTING MaTErtats.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
ae St, New York. Convention, December 1-4, 1914, New 
. OT K. B 

Car FOREMEN S ASSOCIATION OF CHICAGO.—Aaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, except July and August, Lyt- 
ton building, Chicago. 

CHIEF INTERCHANGE Car IwsPECTORS' AND CAR FOREMEN'S ASSOCIATION.— 
S. Skidmore, 946 Richmond street, Cincinnati, Ohio. Convention, 
August 25.27, 1914, Cincinnati, Ohio. 

INTERNATIONAL RAILwAY FueL Associari0N.—C. G. Hall, 922 McCormick 
building, Chicago. Convention, May 17-20, 1915, Chicago. 

INTERNATIONAL RAILWAY GENERAL FoREMEN's ASSOCIATION.—William Hall, 
914 W. Broadway, Winona, Mino. Convention, July, 1915. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ Assoctation.—A, L. Wood- 
worth, Lima, Ohio. Convention, August 18.20, 1914, Milwaukee, Wis. 


Master BOILER Makers’ AssociATi0N.—Harry D. Vought, 95 Liberty St., 


Con- 


New York. 
Master Car Buitpers’ AssociaT10N.—]. W. Taylor, Karpen building, Chi- 
cago. 


Master CAR AND Locomotive Painters’ Assoc. oF U. S. AND CANADA.— 
. P. Dane, B. & M., Reading, Mass. Convention, September 8-11, 
1914, Nashville, Tenn. 
NIAGARA Frontier Car MeEN’s AssociATION.—E. Frankenberger, 623 Bris- 
bane building, Buffalo, N. Y. Meetings monthly. 
RAILWAY STOREKEEPERS’ AssociaTion.—-J. P. Murphy, Box C, Collinwood, 
hio. 
TRAVELING ENGINEERS AssoctATION.—W. O. Thompson, N. Y. C. € H. R, 
East Buffalo, N. Y. Convention, September 15, 16, 17 and 18, 1914, 
Hotel Sherman, Chicago, Ill. 
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PERSONALS 


It is our desire to make these columns cover as completely as 
possible all the changes that take place in the mechanical de- 
partments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in helping 
to brine this about. 


GENERAL 


J. HAINEN, superintendent of motive power of the Southern 
Railway at Washington, D. C., has been promoted to general 
superintendent of motive power and equipment, with head- 
quarters at Washington, succeeding A. Stewart, deceased. 


ALGNZO G. KINvoN has been appointed superintendent of loco- 
motive operation of the Seaboard Air Line. Mr. Kinyon was 
born at Amboy, Ill, on July 12, 1867. He entered railway service 
in 1888 as a fireman on the Chicago, Milwaukee & St. Paul, later 
becoming an engineman. A few months before he left the serv- 
in 1901 he entered the railway department of the International 
Correspondence Schools, and was respectively compound loco- 
motive instructor, air brake instructor, and combustion and fuel 
economy instructor. He resigned in 1905 to engage in other 
business, but in 1906 returned to railway work as road foreman 
of engines on the Southern Railway, where he remained until 
June 1, 1907. In November, 1910, he was appointed special in- 
structor on fuel economy of the Buffalo, Rochester & Pitts- 
burgh, but left about one year later to become superintendent of 
combustion and fuel economy instruction with the International 
Correspondence Schools. On March 1, 1911, Mr. Kinyon entered 
the railway supply field as chief traveling engineer of the Hanna 
Locomotive Stoker Company, Cincinnati, Ohio. On April 1, 1912, 
he left to accept a similar position with the Westinghouse Air 
Brake Company in connection with the Street stoker, and about 
one year later he became locomotive fuel engineer of the Clinch- 
field Fuel Company, Spartanburg, S. C, with which company he 
remained until his recent appointment, as above noted. 


C. T. RirrEv has been appointed general mechanical inspector 
of the Atchison, Topeka & Santa Fe, succeeding J. L. Armstrong, 
promoted. 


E. C. Sasser has been appointed superintendent of motive 
power of the Northern and Eastern districts of the Southern 
Railway, with headquarters at Washington, D. C.. Mr. Sasser 
was born on November 
16, 1875, in Wake county, 
N. C., and was educated 
at Holden Academy, Ra- 
leigh. He began rail- 
way work at the age of 
16 in the shops of the 
Raleigh & Gaston, now a 
part of the Seaboard Air 
Line, as machinists’ ap- 
prentice at Raleigh, and 
at the completion of his 
apprenticeship entered 
the service of the South- 
ern Railway at Alex- 
andria, Va, and was 
then consecutively ma- 
chinist, machine shop 
foreman and general 
foreman. In 1898 he re- 
turned to Raleigh and 
entered the service of 
the Lohdel Car Wheel 
Manufacturing Company. Thc following year he went to the 
Seaboard Air Line at Raleigh, leaving that company in May, 
1991, to become superintendent of the Acme Machine Works, 


E. C. Sasser 
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Goldsboro, N. C. He went to che Southern Railway in May, 
1902, as erecting shop foreman at Columbia, S. C., and was pro- 
moted to general foreman in August of the same year. The 
following Octoher he left that company to enter the service of 
the American Locomotive Company at the Richmond branch 
as equipment inspector. The following year he was promoted 
to general machine shop foreman, and in March, 1905, left that 
company to return to the service of the Southern Railway as 
shop superintendent. He was promoted to master mechanic 
of the Charleston shops in May, 1908, and in October of the 
following year was transferred in the same capacity to the 
Alexandria shops. He was again transferred in May. 1910, as 
master mechanic of the Spencer, N. C., shops, which position 
he held at the time of his recent appointment as superintendent 
of motive power of the same road, as above noted. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


HvGH GALLAGHER, master mechanic of the Atchison, Topeka 
& Santa Fe at La Junta, Col., has resigned. 


D. Hickey, master mechanic of the Southern Pacific at 
Sparks, Nev., has been transferred to Ogden, Utah. 


CAR DRPARTMENT 


T. D. LaMasTERS has been appointed general car foreman of 
the Southern Pacific at Ogden, Utah. 


E. A. SwEELEY has been appointed master car builder of the 
Seaboard Air Line at Portsmouth, Va. He will have jurisdiction 
over the entire car department. 


SHOP AND ENGINE HOUSE 


J. L. ARMSTRONG has been appointed general foreman of the 
Atchison, Topeka & Santa Fe at Corwith, Ill, succeeding W. J. 
Eddington, deceased. 


C. H. BAYNHAM has been appointed locomotive foreman of 
the Canadian Pacific at Swift Current, Sask., succeeding A. J. 
Pentland, transferred. 


F. W. Bentley, JR., has been appointed air brake foreman of 
the Chicago & North Western at Missouri Valley, Ia. 


F. A. BosweLL has been appointed locomotive foreman of the 
Canadian Pacific at Moose Jaw, Sask., succeeding C. H. Bayn- 
ham, transferred. 


L. W. Henpricks has been appointed roundhouse foreman of 
the Mahoning Division of the Erie at Brier Hill, Ohio, succeed- 
ing C. W. Shane, resigned. 


M. MILLER has been appointed locomotive foreman of the 
Canadian Pacific at Ottawa, Ont., succeeding R. H. McDonald. 


R. SrRovrE has been appointed day shop foreman of the Cana- 
dian Pacific at Winnipeg, Man., succeeding F. Johnson, promoted. 


PURCHASING AND STOREKEEPING 


C. D. BarpwiN, purchasing agent of the Bangor € Aroostook 
at Milo Junction, Me., has moved his office to Derby. 


A. A. Daw ry has been appointed purchasing agent of the 
Denver & Salt Lake at Denver, Colo. 


E. L. Frits has been appointed general storekeeper of the 
Union Pacific at Omaha, Neb., succeeding J. H. Stafford, retired 
under the pension rules of the companv. 


IRA NEISWINTER has been appointed division storekeeper of 
the Atchison, Topeka € Santa Fe at Emporia, Kan. 


G. W. Saut, assistant purchasing agent of the Oregon-Wash- 
ington Railroad € Navigation Company, has been appointed pur- 
chasing agent at Portland, Ore., succeeding R. Koehler, retired. 


G. E. Scott, acting purchasing agent of the Missouri, Kansas 
& Texas, has been appointed purchasing agent, with headquarters 
at St. Louis, Mo. 
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ERNEST BAXTER, whose appointment as purchasing agent of 
the St. Louis Southwestern at St. Louis, Mo, was announced 
in the July issue, was born October 11, 1882, at Delmer, Ont. 
He received a public 
and high school educa- 
tion, and began railway 
work in March, 1903, as 
messenger in the local 
freight office of the 
Michigan Central. From 
May to September he 
was with the Algoma 
Central & Hudson Bay 
as a clerk at Sault Ste. 
Marie, Ont, and from 
October, 1903, to March, 
1905. he was secretary 
to the superintendent of 
the Grand Trunk at 
London, Ont. Mr. Bax- 
ter was then employed 
successively in the oper- 
ating departments of the 


Cincinnati, Hamilton. & 
Dayton at Indianapolis, | E. Baxter 
Ind, and the Missouri 


Pacific at St. Louis, Mo., until February, 1906, when he became 
secretary to the general manager of the St. Louis Southwestern 
at St. Louis. In May, 1909, he was made chief clerk to the 
president of the latter road, from which position he was pro- 
moted to that of purchasing agent on June 22, as above noted. 


HENRY ORVILLE HUKILL, purchasing agent of the Pennsylvania 
Lines West of Pittsburgh, with headquarters at Pittsburgh, Pa., 
who retired on June 1. under the pension rules of the company, 
was born on May 235, 
1844, at Steubenville, 
Ohio, and was educated 
in the public schools of 
his native town. At the 
age of 16 he entered the 
ot the Steuben- 
ville € Irdiana, now a 
part of the Pittsburgh, 
Cincinnati, Chicago & St. 
Louis, as a messenger 
in the 
office. In 
appointed an 
operator, and in April 
of the following year 
entered the service of the 
Pittsburgh, Fort Wayne 
& Chicago and the Cleve- 
land & Pittsburgh, now 
part of the Pennsylvania 
Lines West of Pitts- 
burgh, as telegraph oper- 
ator and clerk in the office of the purchasing agent at Pittsburgh. 
He was promoted on January 1, 1877, to chief clerk to the 
purchasing agent, and ten years later was appointed assistant 
to purchasing agent. He remained in this position until January 
1, 1894, when he was appointed purchasing agent of the Penn- 
sylvania Lines West, from which position he now retires after 
a service of over 54 years on the Pennsylvania Lines. At the 
time of the retirement of Mr. Hukill, the directors of the Penn- 
sylvania Company adopted the following minute: Mr. Hukill's 
long service in the purchasing department was noted for the 
sound judgment and business principles which governed him 
in all his official relations. The contracts made by him for 
materials and supplies aggregated enormous sums of money, but 


service 


superintendent's 
1863, he was 
assistant 


H. O. Hukill 
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his constant study of market conditions and his knowledge ot 
values enabled him to make these purchases under terms 
that were advantageous to the company, and at the same time 
fair to the manufacturers. The integrity of his character and 
the genial and winning nature of his personality won the esteem 
and friendship of his associates, and the board of directors takes 
great pleasure in expressing its appreciation of his able and 
faithful service and wishes for him many years of happiness 
and health. 


T. D. SiNcrETARY has been appointed storekeeper of the Macon, 
Dublin E Savannah at Macon, Ga., succeeding G. S. Pratt, re- 
signed. 


Ray F. TRANsvE has been appointed storekeeper of the Lehigh 
& New England at Pen Argyle, Pa., succeeding F. B. Arndt. re- 
signed. 


OBITUARY 


DANIEL J. MALoNE, superintendent of shops, of the Oregon 
Short Line, at Pocatello, Idaho, was shot and killed, July 24, 
by Frank Madden, foreman of the tin shop. The murderer, 
with the same revolver, at once killed himself. The men were 
both old employees and had long been friends, but Madden, it 
is believéd, had became mentally unbalanced because of criti- 
cisms received on account of unsatisfactory work. Mr. Malone 
was born at Western Point, Md., in 1860, and he was on the 
Union Pacific for a number of years before going to the Oregon 
Short Line in 1860. Madden was 60 years old. Malone had 
four brothers, two of whom met death in murders very much 
like this one; Edward in West Virginia in 1896, and Michael. 
division foreman on the Southern Pacific, in Nevada, in 1906. 


SAMUEL F. Prince, JR. formerly superintendent of motive 
power and rolling equipment of the Philadelphia & Reading. 
died in New York City on July 13, from the effects of a bullet 
wound. Mr. Prince was born 62 years ago and previous to 
January, 1892, was mechanical engineer of the Philadelphia & 
Reading. and then to the following March was assistant con- 
sulting engineer of the Leng Island. He was appointed super- 
intendent of motive power in March, 1892, and from February, 
1893, to. August, 1899, was superintendent of motive power and 
equipment of the same road. On August 1, 1899, he was ap- 
pointed superintendent of motive power and rolling equipment 
ef the Philadelphia & Reading, and left that company in June. 
1504, to enter the service of the Niles-Bement-Pond Company, 
at New York. He retired some years ago from active service 
on account of ill health. 


NEW SHOPS 
ATLANTIC Coast LINE—A contract is reported let to D. J. 
Rose, Rocky Mount, N. C., for improvements at Florence, S. C., 


to include a roundhouse, a turntable, planing mill and machine 
shop. 


CuicAco E NogrH. WesrERN.— This company is contemplating 
building a 180-car capacity repair yard at Clinton, Iowa. There 
will be a total of four buildings, one brick veneer mill building, 
60 by 150 ft., one brick veneer shop building, 50 by 100 ft., one 
frame store building, 22 by 150 ft, and one frame lumber shed 
22 hy 100 ft. The estimated cost is about $80,000. 


ILLINOIS CENTRAL. — This company is planning to lay out a 
small yard and to construct shops at Dyersburg, Tenn., the total 
costing about $150.000. 


NORTHERN Paciric.—A roundhouse and locomotive plant, con- 
sisting of a 33-stall roundhouse, a machine shop with 7 repair 
pits, a tank and paint shop with 5 repair pits, a turntable, coal 
docks and a three-story brick storehouse will be erected near 
the Union depot at St. Paul. Estimated cost, $500,000. 


AvcvsT, 1914 


| SUPPLY TRADE NOTES 


The Railway & Traction Supply Company has moved its office 
from room 1307 to larger quarters in room 504, Rector building, 
Chicago. - 


W.'G. Willcoxson has been appointed representative in the 
railway department of the Garratt-Callahan Company, with office 
at 27 South Clinton street, Chicago, 111. 


The American Flexible Bolt Company, Pittsburgh, Pa., has 
opened offices at 50 Church street, New York, with R. W. Ben- 
son in charge as general sales manager. 


Hl. W. Green, for the past ten years district sales agent for 
the American Steel Foundries in Pittsburgh, has been elected 
vice-president of the Lawrence Steel Casting Company, Pitts- 
bugh, Pa. 


Charles R. Crane will retire shortly as president of the Crane 
Company, Chicago, to be succeeded by R. T. Crane, Jr., now first 
vice-president, and R. T. Crane, 3rd, will be advanced from sec- 
ond vice-president to first vice-president. 


John W. Dix has been appointed assistant general sales man- 
ager and structural engineer of the Carnegie Steel Company, 
Pittsburgh, Pa., succeeding John C. Neale, who has resigned to 
become president and general manager of the Central Steel Com- 
pany, Massillon, Ohio. 


Stephen C. Mason, secretary of the McConway & Torley Com- 
pany, Pittsburgh, Pa., has accepted appointment as an executive 
member of the Railway Business Association. William McCon- 
way, president of the same company, recently retired as an 
executive member of the association. 


Harry C. Holloway, who was for several years representative 
of the Rail Joint Company, New York, resigned on July 1 and 
opened an office in the Railway Exchange, Chicago. He will 
handle railway supply accounts, representing among other com- 
panies the Keystone Grinder & Manufacturing Company, of 
Pittsburgh. 


The American Car Roof Company, Chicago, manufacturer of 
the Christy steel freight car roof, has changed its method of 
business and now gives the right to build the Christy roof on 
cars to the car builders themselves on a royalty basis. This 
arrangement makes it possible to equip a car with this par- 
ticular roof, in the same shop that the car itself is being built. 


Mudge € Co, Chicago, are now manufacturing and selling 
their own passenger car ventilator which is known by the trade 
name “Mudge-Peerless.” This company is now representing in 
western territory the Chambers Valve Company of New York. 
The Chambers throttle valve now being exclusively manufactured 
by the latter company was recently acquired from the Watson- 
Stillman Company. 


The Railroad Valuation Company has recently been organ- 
ized, with offices at 25 Broad street, New York, with a staff 
of engineers, analysts and accountants of wide experience in 
valuation work for the purpose of preparing maps and other 
data for railroads who have to submit such data in the federal 
valuation and may not otherwise have the advantage of a 


special staff for this work. 


Ralph W. Perry, chemist and engineer of tests for the Michi- 
gan Central during the construction of the Detroit river tunnel 
and the improved terminal facilities at Detroit, has severed his 
connection with the company and has leased its laboratory at 
Fifth street and River Front, Detroit, renaming it the Perry Test- 
ing Laboratory. with the idea of conducting a general chemical, 


inspecting and testing business. 


Joseph T. Ryerson & Son, Chicago, have taken over the plant, 
merchandise, equipment and good will of the W. G. Hagar Iron 
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Company, St. Louis, Mo. It is the intention of the company to 
supplement the plant of the latter with complete modern ware- 
houses and equipment for the handling and cutting of shapes, 
reinforcing bars and similar heavy material. Ryerson & Son 
will thus be able to render immediate service in their lines of 
finished steel to customers in the territory tributary to St. Louis. 


On June 19, the United States patent office issued to William 
R. McKeen, president of the McKeen Motor Car Company, 
Omaha, Neb, patent No. 352.725, covering all-steel box cars, 
including underframe, superstructure, the steel box, the steel 
bracing and the diagonal bracing. This patent has been in 
litigation since 1906 in two interference cases which have been 
passed on by the examiners in chief, the commissioner of patents 
and the court of appeals of the District of Columbia, sustaining 
practically every claim made by Mr. McKeen. The Union 
Pacific steel box cars built in 1906 and 1907 were built under this 
patent. 


C. W. Cross has been appointed Chicago representative of the 
Equipment Improvement Company, New York. Mr. Cross be- 
gan his railroad experience with the Pennsylvania Lines West 
and left that system when assistant master mechanic at Fort 
Wayne to become master mechanic of the Lake Shore & Michi- 
gan Southern, with headquarters at Elkhart, Ind. He was made 
superintendent of apprentices of the New York Central Lines 
in 1906 when that system revised and centralized its apprentice- 
ship department to meet modern conditions. Mr. Cross' work in 
the development of this department is widely known and re- 
quires no comment. 


Judge Hazel in the U. S. District Court at Buffalo has upheld 
the directors and majority stockholders of the United States 
Light & Heating Company, Niagara Falls, N. Y., in the receiver- 
ship of that corporation by ordering the answer of Henry A. 
Ackerman stricken out and vacating the appointment of re- 
ceivers in the action which was brought by the Picher Lead 
Company. Simultaneously, he appointed James O. Moore, of 
Buffalo, and James A. Roberts, of New York, receivers in a new 
action brought by the Central Trust Company of New York, 
which holds $200,000 of the company's notes. The Central Trust 
Company is not antagonistic to the existing control of the United 
States Light & Heating Company. The plaintiffs in the other 
receivership proceeding, Henry A. Ackerman and G. M. Walker, 
who were appointed receivers at the outset of the Picher Lead 
Company's action, were removed a few days ago. 


Tue SMoKE NUISANCE IN 1835.—For a method of building 
chimneys that will not smoke, contract the space immediately 
over the fire so you may be sure of the air being well heated 
there; this will ensure a current upwards. All chimneys should 
be carefully built, and every joint well filled with mortar, so as 
to prevent communication in case of fire. (Dr. T. Cooper.)— 
From American Railroad Journal, August 22, 1835. 


Use oF SILVER IN MoviNG PICTURE FiLms.—The largest single 
use for silver, outside of the manufacture of silver-plated ware, 
is in the manufacture of photographic plates, films, and paper. 
The manufacture of films for moving picture use has now be- 
come an enormous business, and it is probable that in the future 
this will bring the largest consumption of silver. The silver is 
used in photography for making the light-sensitive emulsion and 
is principally the bromide of silver.— The Engineer. 


Troy AND BALLSTON RaiLroap.—We learn, by the Ballston 
Gazette, the railroad from the city of Troy to that village is 
so far completed, that the new engine with a train of passenger 
cars will arrive there on Thursday or Friday from Waterford. 
Thus it is that one railroad after another is brought into use; 
and it will not be many years before the mode of traveling on 
all the great thoroughfares will be by railroad and steamboat.— 
From the American Railroad Journal, August 15, 1835. 
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CATALOGS 


Jacks.—Catalog No. 102 of the Duff Manufacturing Company, 
Pittsburgh, Pa., contains 143 pages, and is devoted to the vari- 
ous types of Jacks manufactured by this company. It is profusely 
illustrated. 


FoRGING MACHINE.—National Forging Machine Talk No. 4 has 
been issued by the National Machinery Company, Tiffin, Ohio. 
This is illustrated and deals with the effect of big die opening on 
the economy of forging machines. 


Coat Picks.—Circular No. 67 from the National Malleable 
Castings Company. Cleveland, Ohio, describes the malleable iron 
coal picks for locomotive tenders manufactured by this company. 
Two different types are dealt with in the leaflet. ` 


STEEL TAPED CABLE —The Simplex Wire & Cable Company, 201 
Devonshire street, Boston, has issued a catalog dealing with the 
Simplex steel taped cable. It is claimed that this cable can be 
used underground where a conduit system is too expensive. 


Hose CouPLING.—AÁ four page circular from the Gold Car Heat- 
ing & Lighting Company, Whitehall building, New York, describes 
their No. 804-S steam hose coupler. The special features of 
this coupler are a gravity safety trap and an oscillating gasket. 


Sive Heap BorinG MirL.— The Pratt € Whitney Company, 
Hartford, Conn., has issued a catalog dealing with the side head 
boring mills manufactured by this company. A large number of 
very clear illustrations are included as well as descriptive matter. 


HvpRAULIC Presses —Catalog No. 40 from the Hydraulic Press 
Manufacturing Company, Mount Gilead, Ohio, contains 128 pages, 
and includes descriptive matter and illustrations of the various 
lines of hydraulic presses and accumulators manufactured by this 
company. 


Locomotive VALVE Gear.—A 39 page booklet recently issued 
by the Pilliod Company is devoted to illustrations of locomotives 
to which the Baker valve gear has been applied. It also contains 
information relative to the number of engines which have been 
equipped. 


HAMMERs.—AÀ 64 page catalog has been issued by the David 
Maydole Hammer Company, Norwich, N. Y. This catalog con- 
tains illustrations of hammers for a great variety of uses with 
specitications and complete indexes in English, French, German 
and Spanish. 


FLEXIBLE STAYBOLTS.—The Flannery Bolt Company, Pitts- 
burgh, Pa., has issued the 1914 catalog of the Tate flexible stay- 
bolt and tools for its installation. This book is very completely 
illustrated and will be found of great value wherever these 
bolts are used. 


Heat Treating FvRNACEs.— Tate, Jones € Company. Inc. 
Pittsburgh, Pa.. has issued a 32-page catalog illustrating and de- 
scribing their line of heat treating furnaces. These furnaces are 
for annealing, hardening and tempering steel and for all heat 
treating operations. 


Cranes.—Catalog No. 110 superseding No. 82 has just been re- 
ceived from the Whiting Foundry Equipment Company, Harvey, 
Il. It contains 48 pages illustrating and briefly describing the 
various tvpes of cranes manufactured by this company, and will 
be sent free upon request. 


DETACHABLE LINK BrrT.—Advance section A of general cata- 
log No. 110 from the Link-Belt Company, Chicago, is devoted 
to the Ewart detachable sprocket wheels. It contains 112 pages 
and gives a large number of illustrations and much information 
pertaining to this apparatus. 


ErEcrRIC FixTURES.— The Safety Car Heating «€ Lighting Com- 
pany, 2 Rector street, New York, has recently issued a 95-page 


catalog of electric lighting fixtures for car lighting. This catalog. 
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is very nicely gotten up and includes illustrations of a wide vari- 
ety of fixtures for all sizes of work. 


SERPENTINE SHEAR.—The Lennox serpentine shear is dealt 
with in bulletin No. 1371, issued by Joseph 1. Ryerson & Son, 
Chicago. This machine is intended for straight and irregular 
cutting of sheets and plates, and can be furnished in different 
sizes varying in capacity from No. 16 gage to 4% in. ` 


OXY-ACETYLENE WELDING AND CutTtinc.—The Macleod Com- 
pany, 213 East Pearl street, Cincinnati, Ohio, has issued a 40- 
page catalog dealing with the Buckeye Oxy-acetylene welding 
and cutting outhts. The catalog contains illustrations and data 
pertaining to the different sizes and types of this equipment 


INSERTED Tooru MILLING CuTTERS.—Bulletin No. 6 of the Tin- 
del-Morris Company, Eddystone, Pa.. is devoted to the Tindel 
inserted tooth milling cutter. These milling cutters are intended 
for any class of milling work and simplicity of design, durability 
and ease of maintenance are among the points claimed for them. 


BRAKE Rops.—An eight page booklet issued by the Schaeter 
Equipment Company, Oliver building, Pittsburgh, Pa., describes 
the solid forged truck lever connections manutactured by this 
company. These rods are formed without welds, from heavy 
steel plates, the ends being drop forged to form reinforced holes 
and jaws. 


BALL Bearincs.—The S. K. F. Ball Bearing Company, 50 
Church street, New York, has issued bulletin No. 16-3M dealing 
with the application of their product to electric motors. It con- 
tains 37 pages, and includes a large number of illustrations 
showing the application of S. K. F. ball bearings to various types 
of motors. _ 


DRiLLs.—The July number of Drill Chips, issued by the Cleve- 
land Twist Drill Company, Cleveland, Ohio, is devoted to an 
interesting account of the processes followed in the manufacture 
of drills from the time stock is received at the works until the 
drills are ready for shipment. It contains 16 pages and is well 
illustrated. 


Friction SA w.—Bulletin No. 9,071, issued by Joseph T. Rver- 
son & Son, Chicago, describe the Ryerson high-speed friction 
saw. This machine is for use in railroad car, frog and switch 
shops, and can be furnished for any type of current or voltage, 
and equipped with either hand wheel hydraulic, pneumatic or in- 
dependent motor feed. 


Car VENTILATION.—Catalog No. 101 of the Railway Utility 
Company, 226 South La Salle street, Chicago, is devoted to the 
various tvpes of car ventilators manufactured by this company. 
In addition to descriptions of the ventilators it contains a number 
of illustrations showing thcir application to both steam and clec- 
tric railway passenger equipment. 


Car HEATING Spe Varve.—Circulars have been issued by 
the Gold Car Heating & Lighting Company, Whitehall building, 
New York, describing the packless quick opening supply valves 
with both single and double outlets which have recently been 
developed by this company for use in car heating systems. Sec- 
tional views of the valves clearly show the construction. 


ELECTRIC INDUSTRIAL LocoworivEs.— Descriptive leaflet No. 
3.723 from the Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa., deals with the Baldwin-Westing- 
house electric locomotives for industrial work. These locomo- 
tives are for use in industrial plants and on plantations as well 
os for hauling coal cars in power houses and other special work. 


STORAGE BATTERIES FOR Locomotives.—Bulletin No. 146, dated 
May, 1914, from the Electric Storage Battery Company, Philadel- 
phia, Pa., is devoted to the Ironclad-Exide battery for storage 
battery locomotives. The bulletin contains 18 pages and in- 
cludes a number of illustrations of locomotives fitted with this 
tvpe of battery as well as descriptive matter, tables and 
diagrams. 
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The convention of the International Rail- 


Master : Ge 
ee road Master Blacksmiths’ Association, held 

MCKBITIEUS in Milwaukee last month, was attended by 
Convention 


a large proportion of the membership of 
Those who registered attended all sessions, 
both morning and afternoon, in goodly numbers. The program 
included reports on fourteen. subjects, which, in the time al- 
lotted, could not help but seriously limit the discussion. The 
association. is apparently trying to fully cover its field at every 
convention. The wisdom of this, especially when no advance 
papers are published, may be questioned. It would seem better 
to restrict the subjects to those that are calling for the greatest 
attention at this time. By doing this the members would come 
to the convention better prepared for the discussion of the dif- 
ferent reports. Some of the less important subjects could be 
taken up every other year, or every three years. The sugges- 
tion of Mr. Carruthers that the number of members of the com- 
mittees be decreased in order that the committee members may 
have greater responsibility is a good one, and it is believed, will 
produce better results. 


the association. 


Most of the articles received in the re- 
cent competition on engine house work 
laid stress on the value of a thorough 
inspection cf locomotives when they ar- 
rive at engine houses. There was a time when locomotives 
were considerably smaller than they are today and working 
conditions were different, when every engineman took a 
direct interest in the locomotive which he was operating and 
could be depended on not only to make a thorough inspection 
and report all the work necessary, but to personally attend 
to small defects. Undoubtedly the pooling of engines has 
had a great deal to do with the falling off in this interest on 
the part of enginemen and while it is decidedly rare to come 
across a man who cannot find enough work to report to fill 
considerable space in the work book, it by no means follows 
that the locomotive has been thoroughly inspected. It is 
doubtful whether it is advisable to relieve the enginemen 
entirely of the responsibility of inspection; considerable suc- 
cess has been reported in some cases where the practice is 
employed of making the shop inspector go over the entire 
locomotive and furnish an independent report. The practice 
varies to quite an extent, but there can be no doubt that a 
thorough inspection at the engine house by an inspector who 
is a trained mechanic will help greatly in the finding of 
small defects and remedying them before they become large 
ones and run up the cost of repairs. 


Inspection 
at 


Engine Houses 


In this number appears the last of the series 


The 
of contributions which were accepted for 
Draft Gear beats : 
publication as a result of the draft gear 
Problem 


competition. They all favor the friction 
draft gear, as did two out of twelve of the papers which were 
recommended by the judges for publication. In still another 
part of the paper will be found an interesting and forceful com- 
munication favoring the spring gear as compared with the fric- 
tion draft gear. It presents an entirely new viewpoint. and 
rounds out the discussion as far as it has thus far progressed. 
We hope for, and in fact we shall be greatly disappointed if we 
do not receive many other communications on this most im- 
portant problem now that the articles presented in the com- 
petition have been placed on record. 
noticed that have not been covered? 

will help to clear up the problem? We want it—our readers 
need it! One thing is apparent. The Master Car Duildera' 
Association has a big opportunity before it if it will promptly 
and effectively investigate and report on this problem. Rail- 
road clubs and other similar organizations should actively come 
to the front in agitating and discussing it. The American Rail- 


What points have you 
What data have you that 
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way Association will be remiss in its duty if it does not order 
an investigation and report on abuses to equipment by the oper- 
ating department, and at the same time insist on an immediate 
and thorough investigation of the draft gear problem by me- 
chanical department officers. Theory and guess work should be 
relegated to the background and hard, cold, practical facts 
should settle the problem once and for all. If they are not 
available, and apparently they are not to any very great extent, 
then those in authority should set the machinery in motion to 
develop them, for surely the problem is not insurmountable if 
properly handled. 


The series of articles on defective box 


Car - : 
D cars and damaged freight which appeared 
cpartment in the Railway Age Gazette about two 
Competition years ago attracted considerable atten- 


tion and since that time there has been quite an advance 
made in the design, construction and maintenance of box 
cars along the lines of providing greater protection for the 
lading. There remains a great deal to be done, however, and 
with a view to developing a better understanding of the de- 
fects of box cars and the remedies which should be applied, 
we announced in the August issue, page 395, a competition 
to close October 15, 1914, on defective box cars and how the 
defects may be eliminated. Leaving the draft gear out of 
consideration, what, in your opinion, is the greatest defect in 
box cars and how can it best be remedied? A prize of $50 
will be awarded for the best paper outlining what the writer 
considers the most important defect and providing sugges- 
tions as to how it may be overcome. The judges will base 
their decision on the practical value of the suggestions of- 
fered. Articles which are not awarded a prize, but which are 
accepted for publication will be paid for at our regular space 
rates. 


In discussing the distribution of power 
on page 278 of the June, 1914, issue, we 
stated that it should not be expected that 
to Suit Conditions all locomotives will work equally well 
under all conditions. A great deal can be accomplished to- 
ward economy by caretully studying the conditions obtaining 
on different parts of a railway and distributing the locomo- 
tives to the various divisions according to their suitability 
to the different conditions. Some roads have found it neces- 
sary to go to considerable trouble and expense in studying 
the asSignment of power to the best advantage, a great deal 
of which could have been avoided by a careful study of con- 
ditions before ordering new locomotives and the working out 
of designs to cope with these conditions. It is by no means 
uncommon practice for a railroad to order a number of 
locomotives of one class and after they arrive to distribute 
them to different parts of the road with very little regard 
to their suitability to the work in that section, the only con- 
sideration being that there is a shortage of power there. 
It is because of such practices as this that locomotives with 
large driving wheels are, in quite a number of cases, being 
used on districts with heavy grades where locomotives with 
smaller wheels would do the work much more satisfactorily; 
on the other hand, it is poor practice to design locomotives 
to suit the heaviest operating conditions on a large road, 
such as heavy grade, short curvature and heavy trains and 
then employ exactly the same locomotives on districts run- 
ning through a level country where there are few curves. 
Another poor practice is the ordering of a number of loco- 
motives all equipped with one type of grate and then operat- 
ing them on different parts of the road where the fuel condi- 
tions are dissimilar. 

When such practices as these obtain, a railway is not get- 
ting the maximum possible number of ton-miles per ton of 
coal from its locomotives. Economy in fuel consumption is 


Designing 


Locomotives 
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one of the greatest single problems that confronts the rail- 
ways today. A few roads seem to be giving this problem 
the attention it deserves, but there remains much to be done. 
The matter of locomotive design has a direct and very con- 
siderable bearing on fuel economy and if, in ordering new 
locomotives, designs are selected to suit the conditions which 
are to be met and the engines then kept as nearly as possible 
on the service for which they were originally intended in- 
stead of being distributed indiscriminately over the entire 
system, a long step will have been made in the right direction 
in the campaign for fuel economy. Such an action may, it is 
true, require a greater number of designs to be employed, 
but there is no reason why the matter of interchangeability 
of such parts as it is desirable to standardize should be 
materially affected. 


It is well known that the physical char- 
: acteristics of iron and steel, as determined 
Requirement for b : NEA" 

y static tests, do not necessarily indicate 
Staybolt Iron that the metal may not fail after a rela- 
tively short period of service, under stresses well within the 
elastic limit. Several types of vibratory testing machines have 
been developed during the past few years in an effort to pro- 
vide a test, the results of which will bear a direct relation to the 
ability of the metal to maintain its strength and ductility in 
service. A vibratory test would seem to be the logical means 
of determining this ability to resist fatigue, and it should be 
especially useful when applied to staybolt iron. So far, how- 
ever, such tests have not been satisfactory. Specimens of iron taken 
from the same bar and tested in the same machine have shown 
results varying so widely that the reliability of comparisons 
between different irons based upon the results of similar tests is 
very much in doubt. This is probably due to lack of rigidity 
in the machines and to lack of sufficiently close uniformity in 
the test specimens. Developments, however, may be confidently 
expected which will overcome these difficulties. 

The machines now in use vary widely in construction and 
methods of operation and the results are not comparable. This 
condition stands in the way of the general use of a vibratory 
requirement in specifications for staybolt iron, as was brought 
out at the recent meeting of the American Society for Testing 
Materials in the report of the committee on standard specifi- 
cations for wrought iron. This committee, after a series of 
tests, found it impossible to formulate a standard method of 
testing which could be adhered to on any two types of machine; 
and a vibratory requirement will not be included in the standard 
specifications for staybolt iron until a machine of sufficient 
merit presents itself to warrant its choice as a basis on which 
to formulate a standard vibratory requirement. The inclusion 
of such a requirement in specifications for staybolt iron, in the 
present state of the art, does not seem justified either as a means 
of comparison between irons or as a basis upon which to accept 
or reject material. 


Vibratory 


It 1s a strange attitude that is assumed by 


Mechanical I 
some mechanical department ofhcers to- 
Department : e : : 
ward any suggested increase in clerical 
Records work, such as the introduction of a new 
form for record-keeping purposes. They seem to cling 


tenaciously to the idea that there are too many records kept 
already and that any addition to them is worse than useless. 
It is true that there are many records kept of a nature that 
makes their value extremely doubtful: but it 1s very often 
the case that while those kept are of little use and the time 
employed in their preparation could be used to better advan- 
tage in some other way, there is time being lost elsewhere 
because of a lack of data which could be obtained readily if 
the proper records were available. Chief clerks should be 
in a good position to tell what records are necessary and 
what ones are not, and a very good test to place on each one 
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is the question, "Is it supplying necessary information; if 
so, is it supplying it in the best and most concise form?” 
Any record which will not stand this test should be discon- 
tinued. On the other hand, experience and necessity should 
dictate the starting of new records; a chief clerk who finds 
himself continually having to furnish information along lines 
not covered in existing records should be able to judge for 
himself whether or not it is desirable to keep a permanent 
record of such intormation, and if it 1s desirable, a new form 
should be started. The mechanical departments of many 
railways suffer more from a lack of information, due to insufh- 
cient records, than they do from too much record keeping. 
There are mechanical department officers who do not make 
improvements in their shops or in their organization, simply 
because they have nothing to show them where such changes 
are needed, a condition that would not exist if the proper 
records were kept. In this connection it is strange that the 
graphical method is not employed to a greater extent than 
it is; this means of keeping records is so extremely simple 
and gives desired information so much more plainly and 
quickly than do tabular forms that its use could be greatly 
extended to advantage. 


The populat conception of an editor 


A Word S . 
í seems to be that of a hard and tireless 
S worker who sits in his sanctum with 
Thanks 


shirt sleeves rolled to the elbow and by 
many means of cor munication which center in his den feels 
the pulse of the field which he serves and prescribes the 
treatment which he considers will best meet the needs of the 
patient. This is all well enough as far as it goes, but the 
editor in the technical field today finds it necessary to go far 
beyond this. He must be on more or less intimate terms 
with the men on the firing line who are doing things and 
must spend a large part of his time outside of his office study- 
ing conditions first hand. His efforts are successful only 
insofar as he can enlist and hold the hearty co-operation of 
the men who are doing things. He is expected to do and 
say the right thing at the right time and to act as a pioneer 
or beacon light in pointing the way to better things. He 
does not expect applause or appreciation for this. He does 
not want it, except as it may indicate that he is "hitting the 
nail square on the head." 

What he does want and what he greatly appreciates is 
frank and square-from-the-shoulder criticisms of things which 
are published in his journal, or additional data or facts to 
back up his conclusions. His whole heart and soul is set 
on bettering things in his particular field and indications of 
interest and helptulness spur him on to greater efforts. If 
there is one thing that really makes him feel bad it is an 
expression such as the following when he visits a district 
from which he has been absent for some time: "You were 
away behind when you published that stuff about the Ureaka 
Railroad last vear. We can beat it all hollow." How much 
better it would Fave been bad the editor been advised con- 
cerning it when the question was a live issue. Two or three 
minutes and a two-cent stamp would have done this. Better 
still, a clear-cut, concise letter for publication would have 
done a considerable favor to both the readers and the editor. 

It is with this in mind that we wish to extend hearty ap- 
preciation to those of our readers who have contributed sc 
freely and so well to the communications in this number. 
They are splendid. Please do not picture the editor as a 
dignitied, cold-blooded machine, who is too big or too far 
away to be your confidant, or who does not need your help. 
He is just as human as vou are and in the effort to keep in 
close touch with progress and to rightly judge the trend of 
events he needs the help of every reader; after all we are 
really one big association with one common interest and each 
one of us owes it to all the others to do our little part in 
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making the mechanical department more effective and more 


efficient. Will you help the editor? 
lutto The engineman, after his first trip on the 
EEN new locomotive, climbed down out of the 
cab with a satisfied smile on his face. 
Designer "That is sure one fine engine,” he said. 
Why? It was supposed to be a duplicate of the previous order 


and was built at the same works. Examination proved, how- 
ever, that it differed in many minor respects in the arrangement 
of the apparatus in the cab and that the engineman had good 
cause for his commendation. The arrangement of the apparatus 
on the back head and of the various levers and valves which 
the engineman had to use were remarkable for the neatness of 
arrangement and convenience in handling. As the engineman 
put it: ^Everything is exactly where it ought to be and it is 
just like falling off a log to handle her. We never had any- 
thing like it on this road." How did this improvement come 
about? Who was responsible? On the earlier order of loco- 
motives the leading locomotive draftsman laid out the arrange- 
ment of this apparatus. He had never run a locomotive. He 
had seldom been on one, but he was a bright young fellow who 
had had a splendid shop experience after a good college 
training. 

Who, then, was responsible for the cab arrangement on the 
new locomotives? The general road foreman of engines had 
visited the builders when the first cab was being fitted up and 
seating himself on the engineman's seat box had pointed out 
exactly where the levers and valves, gages, etc., should be placed. 
He knew nothing about design, but had spent his life running 
locomotives. As a result, old locomotives are now being changed 
as fast as conditions will permit and practice, not theory, will 
hereafter govern the arrangement of cabs on that particular 
road. It was because the mechanical engineer realized the limi- 
tations of his staff that the general road foreman had made the 
trip to the works. It was because this same mechanical engi- 
neer utilized the practical knowledge of operating department 
and car repair department officers that his office is credited with 
designing a particularly good box car from the standpoint of 
protection to the lading. One of the good signs of the times is 
the wav such co-operation is being extended on most of our 
railroads. Truly it is a healthy sign when the designer awakens 
to a sense of his limitations. 


NEW BOOKS 


Trafic Glossary. By R. E. Riley, instructor in Interstate Commerce, La 
Salle Extension University, Chicago. 136 pages, 6 in. by 9 in. Bound 
in paper. Published by La Salle Extension University, Chicago, Ill. 
Price $1. 


This book was prepared primarily for use in connection with 
the La Salle University courses, but it should be found of 
great use to any student of traffic matters in obtaining in- 
formation as to the terms in general use. The book is divided 
into four sections, one giving definitions of traffic. territory, 
the second containing definitions of trafhc terms and abbrevia- 
tions, the third treating of the application of classifications 
and the last containing test questions. 


Air. Brake Catechism. By 
61, in., 149 illustrations, 
W. Henley Publishing Company, 
Price $2. 
To a great many railroad men this book will need no intro- 
duction. The fact that this is the twenty-sixth edition indi- 
cates the position which it holds in the railway feld. It is 
a complete treatise on the Westinghouse air brake, including 
the latest development in the E-T equipment and the P-C 
passenger brake equipment. The ar train signal system is 
also considered as well as train inspection and train handling. 
The question and answer form has been followed. Several 
of the illustrations are full page colored plates. 


Robert H. Blackall. 406 pages, 4% in. by 
Bound in cloth. Published by the Norman 


132 Nassau strect, New York. 
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COMMUNICATIONS 


MELTED BOILER TUBES 


Topeka, Kan., August 12, 1914. 
To THE EDITOR: 


In your issue for August, page 397, appears an article on 
“Melted Boiler Tubes,” signed by XYZ, with a note stating 
that the correspondence explains itself, and that you would be 
glad to have any of your readers give the details of a similar 
experience. 

Some years ago,the writer had a similar experience, which 
was more damaging than the one in question. This was a 
Prairie type engine which had been fired up without water. 
The fire was in the boiler not to exceed forty minutes, when 
this was discovered. The fire was knocked and there was ap- 
parently no damage to the box. In the course oí an hour or 
so it was discovered that some of the Hues were red hot. The 
fire was built at 4 p. m., and at 1 a. m. the stack had the appear- 
ance of a cupola casting off molten metal. The boiler had some 
360 flues, all of which were melted back to from 6 to 10 in. 
from the firebox end. The boiler got so hot that the checks 
were melted off the outside, the front flue sheet was wasted in 
thickness 1⁄4 in, and molten metal ran out around the steam 
pipes and exhaust stand and in the water space of the throat 
sheet in the firebox; the result was that we had to renew the 
outside casing of the throat sheet as well as three bottom courses 
in the boiler. The firebox was not damaged. This firebox did 
not have any arch tubes or arch brick, so the trouble could not 
be attributed to heat from the brick arch. I will not try to ex- 
plain the phenomena, as at the time this occurred there were 
all kinds of theories advanced, and probably the discussion of 
the subject in your columns will bring out the real cause. 


L. H. Y. 


Cuicaco, Ill, August 13, 1914. 
To THE EDITOR: 


Referring to the damaging of locomotive boiler tubes and 
the tube sheet in the front end because of internal combustion, 
as noticed in the August issue, page 397, I wish to direct atten- 
tion to a case which occurred on the Chicago & North Western 
in October, 1909. 

We had a small four-wheel switch engine working at Racine, 
Wis. When in need of a washout, it was taken to Milwaukee, 
about 23 miles away, on Saturday night. In this particular case 
it had worked some twelve hours at Racine, before it started 
for Milwaukee. Owing to a delay caused by a derailed freight 
car, the engine crew of the switch engine found that the legal 
working hours would expire before reaching Milwaukee and 
the despatcher instructed them to leave the engine at Cudahy, 
about six miles from the terminal and it would then be taken 
in by a freight train. 

The engine crew knocked out the fire and extinguished it as 
much as they could with water. They left the engine at 9 p. m. 
with 40 Ib. of steam in the boiler and a full glass of water. The 
engine was towed to Milwaukee some time during the night and 
was in the yard at the roundhouse at 6:30 a. m. when the fore- 
man looked it over and ordered it moved into the roundhouse, 
instructing the boiler force to have it washed out and leaving 
instructions as to what repairs should be made. Shortly after 
the engine was placed in the roundhouse, the hoilermaker fore- 
man advised the general foreman that something was wrong 
with it. He stated that in making the connections for washing. 
they found that one of the hand hole plates had been removed 
some time between the time the engine was left at Cudahy and 
its arrival at Milwaukee and that when water was allowed to 
drip into the boiler from the overhead connection, a considerable 
volume of steam rushed out of the hand hole. 

They first looked in the firebox and found no fire whatever but 
could see a reflection at the front end of the flues. They opened 
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the front door and the flues seemed to be red hot and getting 
hotter all the while. They closed the front door and took otf the 
boiler check. The check was found to be very hot, but they 
could not see any fire in the boiler interior. They again opened 
the front door and the flues immediately began to become white 
hot and it seemed that a slight blue flame was escaping irom 
around the flues where they were inserted in sheet, indicating 
that there was gas burning on the inside of the boiler. The front 
door was again closed and a steam hose was connected from 
the blower line to the check valve opening in the boiler, permit- 
ting the steam to enter the boiler shell. There were some slight 
explosions, but when the front door was again opened it was 
observed that the flues were cooling off. The fue sheet, after 
being cooled, appeared to have been in a fire. It was red, as 
were the flues extending back from the front end for about 2 ft. 
The flues were all loose in the sheet; otherwise no damage was 
done, and after calking the seams at the front end of the boiler, 
the flue sheet seams, and re-rolling the flues, the engine was 
again made serviceable. 

We did not give this occurrence very much publicity, as it 
seemed to be rather uncanny. The flues were clean inside and 
out. The front end had no cinders in it that might catch fire; 
the firebox was not equipped with a brick arch and I cannot 
give any reason for this heating but do believe now that adm:t- 
ting steam to the inside of the boiler saved it from the sane 
experience as the one you illustrated in your August number. 

E. H. Wave. 


Supervisor of Motive Power and Machinery, 
Chicago & North Western. 
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RECLAIMING SCRAP MATERIAL 


AMARILLO, Tex., August 15, 1914. 


To THE EDITOR: 

Since the Atchison, Topeka & Santa Fe has placed material 
supervisors at the different shops we have been able to reduce 
the material charges about one-half by inspecting all old and 
second-hand parts and picking out those that may be repaired 
and used in place of new material. The scrap bins are carefully 
watched to sce that no material is scrapped that can be used. 
Such parts as globe valves, nuts, bolts, brasses of all kinds, and 
all kinds of tools are repaired and used. When an over-supply 
is on hand the surplus is turned in to the store house, and the 
department thus remitting receives credit for it. Oftentimes 
piston rods that are removed from large engines may be used 
on smaller engines; in this case they are sent to the store house 
and the proper credit is given on the new rods. Bolts of all 
kinds are reclaimed by straightening and recutting the threads, 
or in some cases, by cutting them off to a shorter length and 
rethreading them, they then being used as new bolts. The nuts 
are reclaimed by rethreading when it is possible to do so. 

Many good globe valves are sometimes thrown away when all 
that is necessary to put them in good condition would be a new 
packing nut, disc, or perhaps the straightening of the stem. By 
applying these parts we save the price of the entire valve, which 
ranges anywhere from 80 cents to $5. Another large item is the 
matter of rod bushings; when they become a little loose and 
worn we close them by applying shims and tightening them in 
the rods, instead of throwing them into the scrap bin. Wrist 
pins, when they become loose in the crosshead, are removed and 
turned down for smaller engines; they also make good knuckle 
joint pins. Wash out plugs which are too small for the original 
holes, are chased down to a smaller size and given to the boiler 
washers, who use them instead of new ones. Wheels which are 
removed on account of rough journals, worn flanges. or shelled 
parts, are delivered to the store house, credit for them being 
given, less the amount of labor charges for putting them in good 
condition. If the tire is too thin and will not stand another 
turning we get credit for the axle and wheel center. 

We have a preparation for polishing the bullseye lubricator 
glasses when they become black. By keeping them in good con- 
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dition in this way we have not found it necessary to draw a 
bullseve lubricator glass from the store house for more than 
eight months. Flue ends over 6 in. long that are removed from 
new flucs when being applied are sent to the store house and 
credit for them is received. 

Classification lamps, markers, oil cans and shovels, are repaired 
bv our supply man, who puts in new handles, solders up the 
leaks, or applies new glasses, as may be required. Every Monday 
morning each mechanic is given a half pound of waste, which 
is to last him for the week. At first the men thought they could 
not get along with this amount, but we found that the men who 
complained the most were not using their waste properly, and 
soon convinced them that they would be allowed no more. Since 
that time it has been found that the half pound will last them 
very satisfactorily. We feel that these material supervisors 
have saved the company considerable money, and their expense 
is fully warranted by the work they do. 


C. G. Coates. 


SPRING VERSUS FRICTION DRAFT GEARS 


Harvey, Ill., August 13, 1914. 
To THE EDITOR: 


In reading your editorial and other writers’ views on the draft 
gear problem as published in the July and August issues, 
it appears to me that the friction draft gears have been over- 
estimated. We have in this country two classes of cars, pas- 
senger and freight, and to illustrate this more forcibly I have 
compared them with the home dog and the tramp dog. The 
home dog (the passenger car) is fairly well taken care of ac- 
cording to the ability of its master. The tramp dog represents 
the freight car and he is kicked from one place to another 
and nobody cares whether he has any nourishment or shelter— 
even at a bumping post—the main thing being to get him off 
one’s hands without giving him anything. The draft gear rep- 
resents the energy in keeping him moving and, when he has 
lost this energy, he is a dead dog; same with the freight car. 

Much has been written and more has been said on the draft 
gear question than on any other part of the car, and less has 
been accomplished, because no conclusions have been reached 
whereby any body of men could agree on the essential points, 
which are, the capacity for absorbing and destroying shocks; 
initial resistance to permit an easy starting of the train; flexibil- 
ity between maximum and minimum, because of its effect on 
the drawbar pull and buff to prevent break-in-twos. 

As a rule draft gears are purchased on the recommendation 
of the mechanical engineer, who has gone over the various 
laboratorv tests. Alas, the gear that showed such beautiful 
geometrical curves while under the care of the mechanical en- 
gineer in the laboratory is smashed to smithereens by a switch- 
man when put to actual service conditions. When a draft gear 
is applied to a car, every known laboratory condition is changed, 
there being no feature surrounding the service test correspond- 
ing to that bv which the results shown on the graphic charts 
were produced. Even when cars are on a tangent or straight 
track, the impact or blows resulting from two cars coming to- 
gether are seldom, if ever, under the same conditions that would 
obtain with a single gear in a testing machine. 

Tt is well known that there is a vast difference between a me- 
chanical engineer and a railway switchman; the former takes one 
single gear into the laboratory and takes the time necessary to 
very carefully and gently compress it. On the other hand, the 
switchman is less careful. He throws a cut of loaded cars down 
against other cars standing still with the usual high sign (put 
them into clear), which means at speeds of from five to ten miles 
an hour, and sometimes more, and it is all done in less than a 
second. Such shocks could never be absorbed or destroved by 
anv draft gear, whether friction, spring or any other sort. 

Thus we are forced to admit that we are unable to entirely 
absorb or destroy the shocks with any kind of a draft gear. 
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The underframe must do it or the car is out of commission. 
The only thing that can be done is to furnish sufficient resistance 
for ordinary running conditions; this should be, under present 
conditions, not less than 100,000 lb. The average tractive effort 
of road engines does not excecd 60,000 Ib. The average ton- 
nage trains do not exceed 3,000 tons per train. 

I, therefore, favor higher capacity spring gears. Spring gears 
properly applied will retain their capacity, while friction gears 
will wear out. I have seen many of them with absolutely no 
resistance whatever; still, the trainmen will pull them and the 
inspectors will pass them as long as they hold together. They 
move from one end of the pocket to the other, just like a solid 
block, producing more lost motion in a train than the link and 
pin arrangement ever did, because of the greater drawbar travel 
of the friction gears. 

The friction draft gear people say the slack should be taken 
up as fast as it wears out. That is true, but is it? Not that I 
have noticed. I made an inspection of 150 cars equipped with 
friction draft gears a short time ago that were standing in the 
yard bunched together, and I tound that an average of one out 
of every five cars had the horn of the coupler solid against the 
head blocks. This proved to me conclusively that either the 
friction parts were worn out, or that there was not sufficient 
recoil in them to move them back to normal position. That the 
friction draft gears show up better in the train and laboratory 
tests when new is entirely due to the difference in capacity, but 
they fall far short of the mark after a year or two of actual 
service. Obviously where there is friction there is wear, and the 
higher the resistance thc faster the wear. I find this to be the 
case even with the coupler carry irons, which only carry the 
weight of the couplers. What must it be with a draft gear that 
has a resistance 500 times greater than the weight of the 
coupler ? 

In the laboratory tests given by Mr. Newell, a 9,000 Ib. weight 
falling 575 in. closing the most powerful draft spring solid, shows 
discrimination between the spring and friction gears, as no one 
would use a single spring gear at this date when four or more 
double coil springs may be used in each end of the car. Put 
four of the same springs in a group and the result will show 
four times greater and the springs will retain their resistance 
for the life of the car, while the friction gears will not. 

The greatest argument against the spring gears is a supposed 
recoil, but recoil we must have, or we have no draft gear. If 
the recoil is as great as some people say it is, some of our trains 
would be aeroplanes, as no one hesitates to place sufficient 
springs in the trucks of cars to properly carry the load. I have 
seen people place a 30,000 Ib. spring in a testing machine and 
drop a 9.000 Ib. weight on it at various heights and watch it re- 
bound. But, if these people would onlv drop a 50,000 Ib. weight 
on the same spring, the result would be entirely different. It 
would fall dead. 

The best results that were ever obtained in railroad train 
service, as I remember it, was when the springs in the end of 
the cars exceeded the carrying capacity of the cars. The trouble 
today is that the capacity of the cars exceeds the capacity of 
the draft gear. be it either of the spring or friction type. To 
satisfy vourself of this fact, go out in any yard when tonnage 
trains are pulling out and you will find $0 per cent of the draft 
gears stretched out absolutely dead by a locomotive with a 
tractive effort of less than 60.000 Ib. 

It is generally conceded that as soon as the friction faces be- 
come polished the gear loses half of its original resistance, but 
it is not admitted that it falls below the tractive efforts of an 
ordinary road engine. 

It is not a question today of having sufficient drawbar 
travel to start freight trains, but it is a question of having an 
engineer that can start a train without breaking it in two, due 
tc excessive drawbar travel. Tihe principle is wrong, the re- 
sistance should be increased and the drawbar travel should be 
reduced to produce results without depending on the engineer's 
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judgment as to how much slack he can take with safety, and not 
lose his head trying to clear some passenger train only to find 
that his train had parted and caused a greater delay. 

At the January 20, 1914, meeting of the Western Railway Club, 
the subject of freight train handling was discussed. The whole 
evening was consumed in the discussion of air brakes versus 
slack in trains, but no one produced a remedy for the existing 
slack. 

In summing up, I am satisfied, notwithstanding what has been 
said to the contrary, that it is still a mechanical problem and 
must be solved by the mechanical department, as far as running 
conditions are concerned—these must be made fcol-proof. But, 
vard conditions and smashing cars on the road by careless train- 
men in switching is entirely up to another department. 


H. C. PniEBE, 
Chicago Steel Car Company. 


BRACING OF BOILER HEADS 


PHILADELPHIA, Pa., July 21, 1914. 
To THE EDITOR: 

I was much interested in thc article of W. N. Allman, on 
Boiler Construction, in the March number, and the subsequent 
discussion of the matter in your May issue. 

Mr. Allman is correct, regarding the unsupported area of back 
head and tube sheet, when he says that there are many views 
on this matter. The fact that there are many views, and that 
they conflict as they do, shows pretty conclusively that all cannot 
be right; and what follows is not written in a spirit of con- 
troversy, but from a desire to prescnt for the benefit of others 
some considerations which have settled this question for me. 
It will be evident that the Ohio and Massachusetts state rules, 
deducting 3 in. from the outside of the flange to cover what the 
flange will carry, can only properly and consistently apply within 
certain limits of thickness of plate, radius of flange and pressure 
to be carried. It is not logical, for instance, to say that the 
flange of a head 1% in. thick will only carry as much as the 
flange of a head 5/16 in. thick. Nor is it any more rational to 
admit that, if a head 36 in. in diameter has a flange radius of 
18 in. outside, it requires no bracing for loads proportionate to 
its thickness, but if the radius of the flange is 9 in. it must be 
braced for all its area except 3 in. around the outside, just the 
same as if the flange radius were V; in. Similarly one need 
hardly state a case to see that the flange of a flat head, say 
14 in. thick, can support a pressure of 60 lb. much further in 
from the flange than it can a pressure of 300 lb. with equal 
safety. 

The formula used by the British Columbia Boiler Inspection 
Department has the merit of providing for each of these varying 
conditions, and the writer has compared it with the practice used 
for years by one of our largest locomotive manufacturers and 
finds that they substantially agree. As given in their book of 
boiler rules, the formula is preceded by the following statement: 
Segments of boiler heads above or below tubes to be supported 
by stays or braces. When the head is flanged and riveted to 
the shell, a portion of it becomes stiff enough to carry the boiler 
Pressure without depending upon the braces. The distance that 
thus becomes self-supporting may be determined by the follow- 
ing formula: The allowance for shell as stay to head to equal 

125 xX (T+ 1)? 
4 Pressure 
T being the thickness of the plate in sixteenths, and 125 being 
a constant. 

For a 3$ in. thick head, 200 lb. pressure and Lë in. radius 
flange this gives an allowance of 3% in.; while for a 74 in. head, 
200 Ib. pressure and 3 in. radius of flange the allowance becomes 
6 9/16 in. When the bracing of the flat portion of the head is 
done by rods through from head to head, or by crow feet riveted 
to the head, as used to be common practice, the amounts given 
by this formula can be safely allowed, but should not be ex- 


+ radius of curvature of head flange, 
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ceeded. When, however, as is now common practice, the flat 
pertion of the head is braced by heavy section steel tees, even 
these limits may be considerably exceeded with perfect safety. 
This serves to illustrate the folly of attempting to govern by 
fixed rules a business that is still developing. Standardization 
is good where interchangeability is desirable, but to carry it to 
extremes is to entirely paralyze progress. 

Consider the head of the locomotive boiler shown in Fig. 1, 
the radius of the flange varying from about 3 in. at the top 
to about 6 in. at the side center line. The drawing shows an 
arrangement of rods and tees for bracing the flat surface. The 
dot and dash line R R marks the edge of the radius portion 
and the beginning of the flat portion of the plate, and the line 
D D is taken midway between the upper row of screw stays 
and the lower rivets on the tees; Sr, S2, S3, etc., indicate the 
segments forming the flat portion of the head, each having one 
or more brace rods and each being stiffened by a 6 in. by At: 
in. steel tee, riveted to the head. The modulus of this tee 
section is 8.19 and on a 15 in. span (the distance in this case 
from the lower rod to the upper end of the tee) its safe distrib- 
uted load is 69,920 1b., which it will be seen by what follows is 
much in excess of any load that can come upon it. 

The area of the segment .$7 equals 187 sq. in., and at 200 Ib. 
pressure the load upon it is 187 X 200 = 37,400 lb. The center 
of this load is the center of gravity of the segment, a point 


Fig. 1 


Fig. 2 


about 9.6 in. in from the outer edge of the flat portion of the 
plate and at the center of the width of the segment. The dis- 
tance from the outer edge of the flat portion of the plate to 
the center between the two rods A and B is 14% in. Then, 
assuming that the plate and tee act as a lever pivoted at the 
most flexible place in this portion of the head, that is, just 
inside the line R R, we will have 37,400 Xx 9.6 — 14.25 = 25,195 
lb., the load at the center between the rods A and B. The com- 
bined arca of these two rods, which are 11% in. in diameter, 
is 3.534 sq. in. Then, assuming an equal distribution of the 
load on both rods, we will have 25,195 — 3,534 = 7,129 lb. 
per sq. in. on eacn. If, however, from various inequalities of 
position, length of rod or initial tension there should be 1% 
times as great a load on B as on A, we would have 5.703 Ib. 
per sq. in. on 4 and 8,555 Ib. per sq. in. on B, which is still 
within safe working limits, as set by the boiler inspection de- 
partment of the Interstate Commerce Commission. 

The load on the flange rivets is equal to 5,775 1b., the direct 
steam load on the radius portion of the flange opposite Sz, plus 
the difference between the total load on the segment and that 
part of the load carricd by the rods, or 5,775 + (37,400 — 
25,195) = 17,980 1b. Then 17,980 — 514 (the number of rivets 
opposite segment $7) = 3,270 lb. per rivet. As a 7$ in. rivet 
shears at about 26,457 1b., we would have 26,457 — 3,270 = 8.09 
as the factor for rivet shear. The 17,980 lb. is transmitted to 
the rivets by a section of flange over 10 in. long. which is 
equivalent to about 1,798 lb. per in. of flange length. 

In passing it may be noted that the 17,980 lb. which is trans- 
mitted to the flange represents the load on 90 sq. in., and as 
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the segment is about 10 in. wide, this amounts to transmitting 
the load on the outer 9 in. to the flange. The amount of load 
that is thus transferred to the shell through the flange may 
cause some minds to question whether by repeated stresses due 
to fluctuations of the pressure the flange may not be finally 
affected injuriously. An analogous case may shed the light of 
experience here. When a dished head is placed in a steam 
drum it is subjected to just such variations of load and careful 
measurements will show that under heavy loads such a head 
yields considerably. The writer recalls one case of a drum 
about 34 in. in diameter, whose dished head he measured under 
test several years ago. It was found that the dish deepened 
over 5/16 in. under pressure, but returned to normal on the 
release of the load. Under ordinary working conditions this 
head must give quite perceptibly, as must hundreds of other 
similar heads, and no trouble has developed, nor is it at all likely 
to, provided loads are kept within reasonable limits. As a head 
dished to a radius equal to its outside diameter is equal in 
strength to a cylindrical shell of the same thickness and di- 
ameter, if we determine the diameter of drum for which. sav, 
a '4 in. steel plate is safe under a given pressure, we will have 
a fair idea of what is a reasonable load for a head flange 
14 in. thick. Assuming a tensile strength of 55,000 Ib. and a 
ceam efficiency of 91 per cent, what diameter shell can we 
make to carry 200 lb. working pressure with a factor of five? 
Diameter = 55.000 `< 05 x 2 x 091 — 5 X 200 = 50 in. 
The area of a 50 in. head is 1,963.5 sq. in. The load on the 
head is 1,963.5 X 209 = 392,700 lb. Dividing by 157, the cir- 
cumference of the flange, we obtain 2,500 1b., which is the 
load per inch of flange length. If we now take a load of 2,000 
lb. per inch of flange length for our backheads we will surcly 
be safe. 

There are some state laws which will not admit of a load of 
9.000 lb. per sq. in. on brace rods, allowing 7.000 to 8,000 Ib. 
per sq. in. on weldless steel and only 6.000 lb. on welded iron 
rods. Twenty-five years’ experience with boiler design con- 
vinces me that it is a serious mistake to plan rigid bracing on 
heads or tube sheets. The expansion of the tubes, and espe- 
cially of the firebox in the case of the locomotive boiler, con- 
stitutes forces that are destructive if opposed. That is ideal 
bracing, which, while affording ample support against the steam 
load, will vet yield, as a spring does, to a greater load. The 
stretch of a brace rod 10 ft. long, loaded to 9,000 Ib. per sq. in., 
is 0.036 in.; and a firebox having a crown 54 in. long at a 
temperature 100 deg. F. greater than the outer sheet will 
expand just as much. Inasmuch as greater temperature differ- 
ences are probable, and crown sheets are more frequently longer 
than shorter than 54 in, the need of elasticity in the adjacent 
bracing is evident. 

For a number of years it has been my habit to ask of in- 
spectors and master mechanics the question: "Do you know 
of anv case of boiler failure due to head or tube sheet brace 
rods?" and the answer has been invariably, "No." We did 
have in Philadelphia many years ago a boiler explosion due to 
the head giving way, but it was a cast iron head, and we believe 
unbraced at that; but since the advent of flanged steel the 
failures from weakness in heads have been few, if indeed there 
have been any. 

There may still be those who think. notwithstanding what has 
been said, that a larger number of smaller rods distributed over 
the tees would be better than the arrangement shown. With 
three or four rods fastened to one tee, varving in length, say 
from 3 ft. to 12 ft., it is practically impossible for a workman 
to so adjust the tension on the various lengths that each will 
bear a proportionately equal share of the load when under 
pressure. It is common to consider that the deflection of the 
tee will equalize the loading, but when we figure the deflection 
between any two rod centers and find the figure in the fourth 
decimal place, it is evident that so small an amount is not 
worth considering. When there are only two rods to a tee, 
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however, by giving the longer rod the greater initial tension, 
we can successfully approximate an equalization in the loading. 

An almost ideal method of bracing would be with one rod 
only, as shown in Fig. 2. One mild steel rod may be made. 
large enough to carry the load, and there could be no debating 
the question of distribution. Welding could and should be 
avoided, as it would only be necessary to upset either end of the 
brace to form an eye. Two pieces of boiler plate would form a 
jaw and an equalizer combined. With a large steel rivet in 
the eve of the rod and two smaller ones through the web of 
the tee, such a construction would be as secure as a bridge. 
By moving the point of attachment further up or down the 
tee, the propertion of load carried by the rod and the head 
flange could be varied at will. Corrosion would bear such a 
small relation to the arca of the brace that it would almost 
ccase to be a factor. No doubt there will be objection made 
by some to transmitting so much load to one point on the 
shell, but there is nothing new about that. The Pennsylvania 
Railroad have for some years been fastening two rods to one 
point in the shell, the rods being attached one over the other 
to a bent steel plate. The writer has frequently accomplished 
the same purpose by the use of a piece of steel tee riveted to 
the shell, the rods being fastened one ahead of the other on 
the tee. 

There is not only no reasonable objection to, but on the con- 
trary there is a good reason for a concentration of longitudinal 
stress behind and before the opening in the shell at the dome. 
The circumferential stress at this point is transmitted diagonally 
on either side of the opening, and tends to pull the dome open- 
ing together longitudinally, just as it tends to stretch it circum- 
ferentially. The leakage which frequently gives trouble around 
the dome results from this action. If, however, we had two 
equal and opposite longitudinal forces at the front and back of 
the dome opening. and of the same magnitude as the circum- 
ferential forces at this point, there would be a complete balanc- 
ing of load and no tendency to distortion. There is no danger 
of too much concentration of load here; the only trouble is that 
we cannot get enough to balance. 

Any one can by a simpie experiment note the effect described; 
take a sheet of paper, cut a liberal sized opening in it, pull in 
the direction of the length of the paper, and note the puckering 
edges around the opening. Then while you pull, get some one 
else to pull at right angles, and note how the shect straightens 
when the tension is balanced. 

Why should we waste thousands of dollars annually putting 
junk into a boiler? In a recent locomotive boiler design it was 
noted that there were 18 extra and unnecessary rods on the 
backhead and 10 equally unneeded rods on the front tube sheet, 
but what advantage to safety is this excess of strength when, 
out of 97 locomotive boiler failures reported by the Interstate 
Commerce Commission in one year, there were none due to 
failure by bracing, while 94 of the 97 were crown sheet failures, 
the other 3 being failures of lap seam shells? 

Thomas H. WALKER. 

DENATURED ELECTRICITY.— Àn interesting method of preventing 
the improper use of electric current has been devised by an 
Italian engineer. The practice of making especially low rates 
for current to be used in heating and cooking devices and for 
electric power is becoming general, but with the ordinary con- 
stant potential current it is difficult to detect the use of lighting 
devices on circuits intended only for other purposes. By the use 
of special circuits on which the current is subject to extreme 
fluctuation of voltage at rapidly recurring intervals the appli- 
cation of this current to lamps is made practically impossible 
because of the flicker in the light. As the current is not entirely 
interrupted, however, and the normal voltage is almost imme- 
diately restored, the proper operation of power or heating ap- 
paratus 1s not interfered with and the rightful use of the cir- 
cuits for their respective purposes is assured.— Machinery. 
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NON-ARTICULATED LOCOMOTIVE 


Baltimore & Ohio 2-10-2 Type Has Total Weight of 
406,000 lb. and Develops 84,500 Ib. Tractive Effort 


With the Santa Fe or 2-10-2 type locomotives built in 1912 by 
the Baldwin Locomotive Works for the Chicago, Burlington & 
Quincy* it was believed that the limits had been reached in loco- 
motives having a single set of drivers. A considerable advance 


The boiler is of the straight top type with a combustion 
chamber 28 in. long and tubes 23 ít. long. The third ring in 
the barrel is tapered, with the slope placed on the bottom in 
The equipment includes 


order to give a free entry to the throat. 
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Longitudinal and Sectional Elevations, Baltimore & Ohlo 2-10-2 Type Locomotive 


both in total weight and in tractive effort has been made, how- 
ever, in a locomotive of this type recently built by the same com- 
pany for the Baltimore & Ohio. This locomotive will develop 
a tractive effort of 84,500 lb., which exceeds that of many Mallet 
articulated locomotives of the 2-6-6-2 type. 

*See American Engincer, May, 1912, page 31. 


a Security sectional arch and a Street mechanical stoker. The 
superheater is of the Schmidt type, and is composed of 48 ele- 
ments. The dome is of pressed steel 33 in. in diameter and 12 in. 
in height. 

The cylinders are each cast in one piece with a halí-saddle, 
and the castings are bolted to the smokebox and to each other 


Heavy 2-10-2 Type Locomotive for the Baltimore & Ohlo 
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by double rows of 1% in. bolts. The steam distribution is conr- 
trolled by 16 in. piston valves, driven by Walschaert motion and 
set with a lead of V4 in. The valves have a steam lap of 1'4 in., 
and are line and line on their exhaust edges; the Ragonnet 
power reverse mechanism is applied. No vacuum relief valves 
are used, but the cylinders are equipped with by-pass valves of 
the Sheedy pattern. 

The cylinders and steamchests are lined with bushings of Hunt- 
Spiller metal, and the piston and valve packing rings are of the 
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extend the full depth of the frames. The rear frame sections 
are spliced to the main frames immediately back of the rear 
driving pedestals, and are braced by a steel casting which serves 
the triple purpose of a crosstie, a support for the front end of 
the firebox, and a carrier for the radius bar pin of the trailing 
truck. The main frames have single front rails, 13 in. deep, cast 
integral with them. 

The trailing truck is of the Hodges type, with the spring 
hangers placed at an angle so that they will swing in planes 
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Bcller for the Baltimore & Ohio 2-10-2 Type Locomotive 


same material. ‘Ihe pistons are steel forgings, of dished section, 
and are fitted with bull rings of Hunt-Spiller metal. These 
rings are secured to the pistons by retaining rings, which are 
electrically welded in place. 

A total lateral play between the rails and flanges amounting 
to 1 in. is allowed on the front and back driving wheels, while 
the play on the second and fourth pairs 1s 34 in. The wheels of 
the third or main pair have plain tires, and all the driving wheels 
have a lateral play of 1⁄4 in. in the boxes. These provisions for 
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tangential to the arc in which the truck swings. The first and 
second pairs of driving wheels are equalized with the leading 
truck, and the three remaining pairs with the trailing truck. 

In designing this locomotive, care was necessary in order to 
keep the overall dimensions within the specified clearance limits. 
The bell is mounted on the righthand side of the smokebox 
front, on a level with the headlight. There are four sandboxes, 
two for use when going ahead and two for backing up. They are 
mounted right and left, on the top of the boiler, and the corners 
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End and Sectional Elevations of the Boller 


flexibility are necessary in order that the locomotive can traverse are rounded to keep within the tunnel clearances. 


For the same 


the sharp curves on the mountain divisions of the Baltimore & reason the cabroof is rounded with a comparatively short radius. 


Ohio. 


The tender is of the Vanderbilt type, with capacity for 10.000 gal. 


The frames have a width of 6 in. and a depth over the driving of water and 16 tons of coal. 


pedestals of 7 in. The frames are braced transversely by the 
guide yoke and valve motion bearer; also by crossties placed 
respectively over the fourth pair of driving pedestals, and between 


The following are the principal dimensions and data: 


General Data 


i» Gage d eR IEEE ad wh dete piss 4 ft. R'; in. 
the fourth and fifth pairs of driving wheels. The second and pe vice D rl ccc CD ILICE Be Le Sel een Sey I Ee 
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fourth pairs of pedestals are also braced by steel castings which  Tractive effort 
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Weight in working order...................................... 406,000 1b. 
Weight on drivers...................................... Hr es 336,800 Ib. 
Weight on leading truck....................................... 22,700 Ib. 
Weight on trailing truck....................................... 46,500 Ib. 
Weight of engine and tender in workirg crd:r................. 584,000 Ib. 
Wheel base, driving ........................................ 21 ft. 0 in. 
Wheel base, total ....................................... ..... 40 ft. 3 in. 
Wheel base, engine and tender................................ 76 ft. 6 in. 
Ratios 
Weight on drivers — tractive effort,., 3.99 
Total weight — tractive effort....... 00... ccc ccc cence eran 4.81 
Tractive effort X diam. drivers + total equivalent heating surface*..647.80 
Total equivalent heating surface? — grate area..................... 86.00 
Firebox heating surfacet + total equivalent heating surface," per cent. 4.27 
Weight on drivers — total equivalent heating surface*............... 44.52 
Total weight + total equivalent heating surtace?g, 53.66 
Volume both cylinders `... 26.2 cu. ft. 
Total equivalent heating surface? — vol. cylirders................... 288.8 
Grate area — vol. cylinders.................ooonoonoonorosrranrross 3.36 
Cylinders 
Kindi cas stn cia dcn agua ATE EE Simple 
Diameter and strcke..................................... 30 in. by 32 in. 
Valves 
Kind ui ea Sao wes three eee ese a S a t ds Piston 
Diameter ceres va eo cio bbb Duo e gd DAT RENE egin a cox iu ise a 0 16 in. 
Outside laD tase Tc C up MM M 1% in. 
Inside. elearancée. oe ue ke am ex RA EX ADR de abe Po SO E OE Line and line 
Lead in full Beats asics paypu II tee eae eee Y in. 
Wheels 
Driving, diameter over Greg... 58 in, 
Driving, thickness of tires.......................................... 4 in. 
Driving journals, main, diameter and length................ 13 in. by 13 in. 
Driving journals, others, diameter and length.............. 11 in. by 13 in. 
Engine truck wheels, diameter................. eere 33 in. 
Engine truck, Journals ee EE E E RE EXER RR RR 6 in. by 10 in. 
Trailing truck wheels, diameter.................................... 44 in. 
Trailing truck, journals .................................. 8 in. by 14 in. 
Boiler 
CY Oded Werte AG tia a So rates ord AI eat eae DAC EE Straight top 
orking pressure 4... 0e a erre eee coke kee sau sabe wer as wares 200 Ib. 
Outside diameter of first ung... 90 in. 
Firebox, length and width................................ 132 in. by 96 in 
Firebox plates, thickness. eau REENEN EA Y in. 
Firebox, water SPACE ya ioe howe a EN OMe EN a 6 in. 
Tubes—number and outside diameter............ooooooooooo.. 269—214 in. 
Flues, number and outside diameter......;.................... 48—51 in. 
Tubes, length a echa ERE ERRARE NX AS eee Ves ia 23 ft. 
Heating surface, tubes.........................a............ 5,215 sq. ft. 
Heating surface, water tubes................................. 35 sq. ft. 
Heating surface, firebox ............ ccc cece cree eeececseecees 258 sq. ft. 
Heating surface, combustion chamber......................... 65 sq. ft. 
Heating surface, E vicario. Lex RE cwn e eio a 5,573 sq. ft. 
Superheater heating auriace, 1,329 sq. ft. 
Total equivalent heating eurtface?, ooo oomo».. ..7,566 sq. ft. 
Grate area ........ AIR AA did oio vh da Qr do, 88 sq. ft. 
Tender 
Tank Case sex env va RUD dre uie ade aao e RA ERI d a ER Vanderbilt 
Wheels; diameter Eer ENN d aA ROS ACTA E IER TRO CR RR es 33 in. 
a diameter and length. 6 in. by 11 in. 
ater- capacity measte nra ARAS CREDI UR aa 10,000 gal. 
Coal capacity AA OA AS cy e 16 tons 
*Total equivalent heating surface = total evaporative heating surface 


+ 1.5 times the superheating surface. 
fIncluding combustion chamber heating surface. 


ABATING SMOKE AND INCREASING EFFI- 
CIENCY WITH HAND FIRING 


The following rules to aid in abating smoke and to increase 
efficiency with hand firing, are from Appendix IV of Bulletin 
No. 8, entitled, “Some Engineering Phases of Pittsburgh’s 
Smoke Problem,” issued by the University of Pittsburgh. 

1. Fire evenly and regularly. 

2. Fire moderate amounts of coal at a time and place the 
coal where it is needed. 

3. Keep the fire clean, even and bright all over; do not allow 
it to burn into holes or thin spots. 

4. Break up the lumps and have the coal as nearly as possible 
uniform in size. Do not fire any lumps larger than a man’s fist. 

5. When a fire has burned into holes, do not throw green coal 
on the bare grates, but push incandescent fuel into these spots 
before firing. 

6. Regulate the draft and air supply to suit the fire. 

7. Watch the condition of the fire and the steam gage to- 
gether. Do not fire large quantities of coal. 

8. Do not level or stir the fires unless absolutely necessary, 
and then use the utmost care. 

9. Do not allow ashes and clinkers to accumulate on the side 
or bridge walls, as this cuts down the effective grate area, and 
causes other troubles. 

10. Do not allow too long intervals between firings. 


PREDETERMINATION OF LOCOMOTIVE 
PERFORMANCE 


BY PROF. ARTHUR J. WOOD 
The Pennsylvania State College 


The use of the method to be discussed was first suggested in 
connection with problems in steam railroad operation in 1890 in 
Goodwin's "Railroad Engineers’ Field Book.” The application of 
the "speed-time" curves in electric railroading has been thor- 
oughly developed by C. O. Mailloux,* A. H. Armstrong and 
other engineers and the theory applied to steam road conditions 
was explained by “G. E." in the American Engineer and Rail- 
road Journal, November, 1911. The method, in outline the 
same as used for electric railroads has been applied by the writer 
to a few practical eases of steam railroad operation with satis- 
factory results; and problems of this kind have been completely 
worked for the writer by S. M. Dean and by other mechanical 
engineering students. Attention may be called to a study oí 
characteristic curves presented by Prof. W. E. Dalby before the 
Institution of Mechanical Engineers in October, 1912, and pub- 
lished in Engineering, November 1, 1912. 

lhe problem before us is to find by graphical methods the 
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Fig. 1—Characteristic Curves 


least time in which a locomotive can haul a irain of known 
weight over a given road bed. This may readily be solved 
knowing only a few leading dimensions of the locomotive, the 
weights moved and the grades and curves over which the run 
is to be made. Starting with calculated tractive force at different 
speeds, a family of curves is drawn, easily understood and each 
significant in train operation. 

At the outset, we find that the problem for steam railroads 
differs from that for electric traction in that the tractive force 
exerted on a train may be maintained at a nearly constant 
value by electric motors from start up to the normal runninz 
speed of the train. The conditions are quite different with a 
steam locomotive. From start up to 50 or 60 revolutions per 
minute, the tractive force exerted by a locomotive is practically 
constant, the boiler supplying steam without drop in pressure. 
As the speed increases, the cut-off must be reduced in order to 
maintain steam pressure, the result being a decrease in tractive 
effort. The controlling factors determining the curve of maxi- 
mum tractive force in steam operation are the weight on the 
drivers and the maximum boiler power. The weight on drivers 
is the controlling factor in electric traction. 

The method for solving the problem, in outline, is as follows: 


*See Transactions American Institute Electrical Engineers, Vol. XIX, 1902. 
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(1) Draw the tractive force and resistance curves, finding for 
level track and on grades the available force at different speeds 
behind the tender. These may properly be termed the “character- 
istic curves" of a locomotive. 

(2) From results in (1) draw for level and for grades a "re- 
«iprocal" curve, which is a curve for different speeds, derived 
from the fundamental dynamic relation between the force F, act- 
ing on a mass M, producing an acceleration a, that is 

1 M w w 


F = Ma or — = — = — = aa 
a F Fg F x 32.16 


where F, the force, and If’, the weight acted upon, must be in 


ee 


same units. This will be a curve drawn from the reciprocal of 
the acceleration for different speeds. 
l 
(3) Since velocity, v = at, the time, t = — X v (for uniform 
a 


increase in speed) represents an area, obtain the time to accele- 
rate the train by finding the area in proper units under a limited 
part of the reciprocal curve. 

(4) Since S = vt, obtain distance S, traveled in time f, by find- 
ing the area under the time speed curve. 

(5) By aid of a profile map of the road, lay-off the time-speed 
and time-distance curves for the train considered, by aid of 
curves for level and grades in (3) and (4) above. 

Speed-time curves not only show the speed attained at any 
given interval of time, but they also show the variations in speed 
occurring at various intervals of time. The slope of a speed- 
time curve at any time-point is an indication and a measure of 
the time rate of change of speed at the corresponding instant 
of time; and it shows whether the speed is constant, is increasing 
or decreasing. A horizontal speed-line indicates constant or uni- 
form speed. An upward slope in the speed-line indicates in- 
creasing speed, or acceleration; a downward slope indicates de- 
creasing specd or deceleration. These characteristics serve to dis- 
tinguish the different kinds of speed-time curves. 

A PROBLEM SOLVED 


Division of road considered.................. Huntingdon to Tyrone, Pa. 
(a distance of 19.7 miles) 

Locomotive used................ n Atlantic Type, E241 
Locomotive and tender, total weight............................ 140 tons. 
one B60...................... 55 tons. 

"Train composed of seven steel cars { one M70..........ooooooooo». 69 tons. 
five PIO..——— VERO 306 tons. 

"Totals xcu eR V aot onda dor e Aen Oy eric iia ed poe RR d 570 tons. 
Weight on the drivers... ..... ccc ccc cece cere hrs 61 tons. 
Boiler pressure = P............................. 205 lb. per sq. in. 
Diameter of piston = d................................... 20.5 in. 
Diameter of drivers = Di... Ne ARTE hw EY» EE Kee 80 in. 
Stroke piston = Suyu sassa A ERRAT AAA 26 in. 

Total heating surface................................. 2,640 sq. ft. 
Steam «ca cu ovd epa MESE Dues xax d Rs Ua E uon an es Saturated. 


To illustrate the method, calculations are shown for .25 per cent 
grade and 30 m. p. h. 

Tractive Effort and Resistance Curves.—It is first necessary 
to draw the tractive effort curve of the locomotive: 


.85Pa*s 


T. F. = x Speed Factor. 


Where P is the boiler pressure, in pounds per square inch; d, the 
cylinder diameter, s, the cylinder stroke, and D, the driver diam- 
eter, all in inches. This well known equation may be applied, 
using speed factors of the American Locomotive Company or of 
the Baldwin Locomotive Works. To show how they differ, both 
are drawn in Fig. l. The reader should note that the above gives 
values of the force at the rim of the drivers and does not include 
internal resistances of locomotive or head-wind resistance. The 
writer has preferred for this study to use the formulas developed 
by W. F. Kiesel, assistant mechanical engineer, Pennsylvania 
Railroad, for both tractive force and for resistance on level and 
on grades.* Mr. Kiesel's formula for the E2d class reduces to, 
53305 
1 + .0873V 


Where V is the velocity in miles per hour. and T F the capacity 
tractive force or draw-bar pull behind the tender. The part to the 


T. F, = — (22 + .15V)61 — .1V? 


*See Railway .1ge Gazette, August 25, 1911, page 377. 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


459 


right of the fraction includes locomotive internal friction and 
wind resistance. 

The resistance curves for the cars hauled were plotted from | 
the following, which may be used for any make up of train, grade 
and curvature. 


R = Total resistance in pound, = 100N + (1.5 + C + 20G)W + .01V 
(V + 16) VWN. 

V = aae in miles per hour 

N = Number of cars. 

G = Grade (per cent.). 

C = Curvature in degrees 

W = Total weight of cars in tons. 


l'ig. 1 shows resistance curves for level track and for three up- 
grades. The formula is applicable also to down-grades. 

Unbalanced Tractive Effort Curve.—The unbalanced tractive 
effort at any velocity will be the difference between tractive ef- 
fort values taken from the tractive effort curve and the values 
of resistance taken from the resistance curve. Therefore, to lay 
off the unbalanced or available tractive effort curves at different 
speeds, step off the distance between the tractive effort curve 
and the resistance curve for the grade in question and lay off 
these distances from the base line. These distances represent for 
different speeds the force available to accelerate the train and to 
overcome resistances not already taken into account. Where this 
curve and the base line intersect (which will be vertically below the 
intersection of the tractive effort and the resistance curves) will 
give the balancing or limiting speed, that is, the highest possible 
speed which could be reached, if the train runs under the con- 
ditions fixed by these intersecting curves. 

Reciprocal Curve.—Since, 


1 w w 
F = Ma, — = — —— 
a Fg F x 32.16 

Where F is the pull or force (in pounds) from the unbalanced 
tractive effort curve, IV, the weight in pounds of the train, in- 
cluding locomotive and tender, + 6 per cent of the weight of 
train. This additional 6 per cent takes care of the force required 
to overcome the inertia of the rotating parts during acceleration, 


— 


Qu 


Reciprocal Curve for .25% Grade. 


and is an average value for widely varying conditions. The re- 


ciprocal — of the acceleration is plotted for varying speed 
a 


differing by ten-mile units. 

Time-Speed Curves (Fig. 2).—The time-speed curve is used 
to determine the speed possible for a locomotive to haul the 
train in a given time. It is plotted with velocities as ordinates 
and corresponding time elapsed as abscissas. The time corre- 
sponding to a certain velocity is found by taking the area under 
the reciprocal curve between two velocities, a convenient inter- 
val being a difference of ten miles per hour. This is applying 


; l 
the general equation, dt = — dv. Suppose the plot of the re- 
Ü ; 


ciprocal of the acceleration was made so that the larger of the 
unit squares into which the cross-section sheet is divided, 
equaled 2.0 (vertical scale) and the horizontal unit is five miles 
per hour, or 7.31 ft. per sec, as in Fig. l. Then will the area 
of any one large square equal 2 X 7.31 = 14.62 seconds. If a 
planimeter is used to determine the areas, the value of 1 sq. in. 
in the "seconds" units may be obtained in the same general way 
as when a large square on a cross-section sheet is taken as the 
reference unit. 

The area under the .25 per cent. grade curve in Fig. 1, up to 
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30 m. p. h., gives a time when reduced to the proper units (as 
explained above) of 120 seconds, and this value is plotted as 
shown 


30 A Pf 
44 / Sec. 


47/20 Sec. 
Time- Speed Curve for. 25% Grade. 


Time-Distance Curves (Fig. 2).—Remembering that dS = 
vdt, or in general for uniform acceleration A = vt, the point 
corresponding to the space S passed over for v = 30 m. p. h. 
or (44 ft. per sec.) on the .25 per cent grade, may now be deter- 
mined by.reducing the area (to the proper scale) up to 120 


120 Sec. 


3360 Fr 
Time -Distance Curve for-.25% Grade. 


sec. on the time-speed curve. It is found to equal 3,360 ft. 
This is the distance run while accelerating to 30 m. p. h. 
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sible to attain, and in such case the locomotive will not be haul- 
ing to its limiting capacity. A correction may be made in such 
cases. 

Profile Compensated (Fig. 3).—The profile of the grade over 
which the train is to run is plotted on tracing cloth using the 
same distance scale as was used in the time-distance and speed- 
distance curves. All the curves in the division must be com- 
pensated, that is, the grade reduced at the curve by such an 
amount that the total train resistance due to grade and curve 
will not exceed the maximum grade on a tangent. Each degree 
of curvature has been compensated to an allowance of .035 per 
cent in grade for each degree of curvature. 

Combining Time-Distance and Compensated Profile Curves 
(Fig. 3).—The tracing cloth on which is traced the compensated 
profile is placed over the distance-time curve in Fig. 2 so that the 
intersection of the co-ordinates at zero and the start of the grade 
coincide. The time curve is now drawn as far as the grade re- 
mains the same, interpolating between the curves to get the grade 
required. The tracing cloth is then moved horizontally until the 
end of the curve just drawn falls on the part of the time- 
distance curve corresponding to the new grade. This final point 
on the curve will give the total time required to go the entire 
distance while the time to go any distance from one point to 
another may readily be obtained from the curve. 

Combining Speed-Distance and Profile Curves (Fig. 3).— 

The tracing cloth is again placed so that the intersection of 
the co-ordinates at zero is made to coincide with the starting 
point on the profile and the speed-distance curve traced off for 
the given grade, interpolating between the grade curves drawn 
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Fig. 2—Speed-Time Curves for the Train Considered = 


Speed-Distance (Fig 2).—The speed-distance curve is drawn 
from results obtained by above method by plotting velocities 
as ordinates and distances corresponding to these velocities as 
abscissas. The accelerating force will continue to act, increas- 
ing the speed until the limiting or balancing speed has been 
reached or nearly reached. However, the controlling speed 
over a division may not permit of as high a speed as is pos- 


in order to approximate to the proper grade curve. This curve 
is traced as far as that grade remains the same, the tracing cloth 
is then moved vertically until the end of the line traced co- 
incides with the new grade curve and this curve is then traced. 

The speed-distance curve will often fall very rapidly and 
even abruptly due to the fact that a train coming to and ascend- 
ing a steeper grade than the one on which it has been running 
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will slow down. It is evident that it will take a certain distance 
to adjust its speed to the new grade conditions. To determine 
this distance, we may apply the formula, 


V3, — V 
S = 70 — 
Ft 


— 


Where S is the distance run (in feet) to change from higher 
velocity F, (before approaching the steeper grade) to velocity V1, 
these velocities being in miles per hour. Ft is the tractive force 
in pounds per tons obtained from the unbalanced tractive force 
curve for the grade being considered, and for the average of the 
two speeds I. and F.. 

The results obtained by this method were checked with the 
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The net result has been that a few good valve gears— mostly 
old ideas modernized—have found their way into actual service. 
We may now choose from several practical types, instead of 
trying to make some change on the old stand-by which would 
make it accomplish the impossible. Any valve gear which will 
stand the test of five years or more of service on American 
roads, and continue to be specified on duplicate orders, undoubt- 
edly has its good points. It can stand on its actual merits 
without claiming to have all the virtues. There is a tendency 
to hail every reasonably good new thing as perfect. For instance, 
the Walschaert was at first claimed by its promoters to give 
much better steam distribution than its predecessor; actual 
analysis proved that, with similar lap, travel and lead, one ellipse 
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Fig. 3—Speed and Time for Polnts Between Huntingdon and Tyrone 


aciual running schedule of Train No. 21 between Huntingdon 
and Tyrone. Determined time as found by curves = 35 min- 
utes. Train 21 (similar to train used in above calculations) 
from time table, 35 minutes. 

l'or the analysis, here discussed, a section of track was chosen 
in which there are practically no down-grades or level track. 
‘The method applies equally well to such cases and also to stop- 
ping the train by application of the brakes. 


A FEW FACTS ABOUT LOCOMOTIVE 
VALVE GEAR 


BY HAL R. STAFFORD 


No mechanism connected with the modern locomotive has been 
the subject of so much study, discussion and experiment, and is 
at the same time so little understood as the valve gear. Only 
a few ycars ago we were ready to condemn unheard any type of 
gear other than the Stepnenson. It was generally believed that 
this was the only one adapted to use on American railroads. 

Under pressure of necessity, some intrepid. spirits applied the 
Walschaert gear to one or two experimental locomotives. These 
applications were made in distinctly American style, with large 
bearing surfaces, and all members stiff and heavy. The gear 
was a success from the start, and its obvious advantages, together 
with the almost absolute necessity of using some type of outside 
gear on the enormously heavy locomotives of the day, finally 
broke down the barriers of reserve. After being compelled to 
listen to reason, we soon became ready to listen. to. anything 
on the subject of valve gear; the pendulum swung the other 
way. Inventors got past the office boy, and were treated with 
consideration within. Naturally, the fecling was that if we had 
heen backward in trying so good a thing as the Walschaert 
gear, why not look still farther? A new crop of inventors came 
up and began to tread the well-worn paths of the thousands 
who in the past have helped to fill the patent office; old inven- 
tions were re-invented and old fallacies re-exploded. 


could be traced almost exactly upon the other. It was also 
lauded as the engineer’s friend because it “handled” so much 
casier, its advocates, lke some of later date, forgetting that 
what makes a reverse lever hard to move is that you are shifting 
one or both valves with a given throw of lever, usually about 
48 in. [t is difficult to get away from the old law about the 
“power times the distance it moves,” but every now and then 
an inventor claims to have evaded it. Some valve gears handle 
hard in the corners, and easy when hooked up; with some, as 
the Stephenson and Walschaert, the resistance is practically con- 
stant, provided the gear is free; but the same total work is done 
during the complete movement. 

It will be well remembered how the constant lead of the 
Walschaert gear was counted as one of its greatest advantages. 
Now we find well known designers resorting to the subterfuge 
of greatly increasing the lead in back motion in order to “knock 
off” the lead in full forward gear, thus imitating, with consider- 
able dithculty, one of the natural peculiarities of the discarded 
type. 

Famous engineers, long since deceased, have told us that there 
was a difference, in terms of economy, of only about five per cent. 
between the best and the poorest of the accepted forms of valve 
gear. One could not have introduced the compound engine, the 
superheater, the brick arch, or the automatic stoker, upon a five 
per cent basis; inventors are compelled to speak louder than 
this to obtain a hearing. So, let us forget steam distribution and 
economy in urging our pet valve gear upon practical men; let 
us cease to harp on easy handling and not laud increasing lead 
or constant lead, but get down to brass tacks. 

What has been the cause of the downfall of the so-called 
foreign gears in their earlier applications? The Joy motion was 
tried out years ago; the Allan huk motion was tried on the 
Pennsylvania Railroad; the Walschaert was tried many times 
before it fell into practical hands. These gears did not stand up 
in service. Bearing surfaces were madequate and parts were too 
light, being subject to springing and breakage. Conversely, the 
points that have given the Walschaert and other modern valve 
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gears their tremendous hold upon the railroads of today are 
low maintenance cost, and the faculty of “staying put”; accessibil- 
ity for inspection and repairs, and simplicity of the mechanism as 
a whole and of its parts. 

Having adopted a form of valve gear well suited to the exact- 
ing requirements of modern power, there should be banished, 
along w.th the discarded Stephenson gear, certain venerable 
illusions regarding valve setting. Squaring an engine has always 
meant equalizing the cut-off in all positions of the reverse lever, 
often at the expense of port opening at one end. Almost every 
road has some engine, or class of engines, which sounds lame 
even when the valve setting report is perfect. An indicator 
card from one of these would quite frequently show as high 
as 20 per cent more work in one end of the cylinder than the 
other, and yet the cut-off is equal; the engine is perfectly square 
iu the accepted sense. 

Very few valve gears are so well designed that both lead and 
cut-off can be equalized at all points of the cut-off. According 
to regular practice, or following positive instructions, the valve 
setter unhesitatingly sacrifices the former for the latter. 

The rule should be, square the port opening in running cut-off, 
say 25 per cent cut-off for passenger service and 50 per cent 
cut-off for freight service, laying the blame for unequal cut-off 
on the designer, where it properly belongs. A difference of 
2 im. in cut-off will usually be much less apparent, both in the 
sound of the exhaust and in the indicator card, than a difference 
of 1/32 in. m port opening. The reason for this should be 
apparcnt. At the higher specds and shorter cut-offs, port opening 
is simply the lead plus a small increment depending on the ratio 
of lap and lead to valve travel. At 25 per cent cut-off, in modern 
engines, port opening amounts to from Y in. to % in. At 70 
miles an hour, with the valve open this small amount for a period 
about equal to the snap shot of a very fast camera shutter, it 
is almost inconceivable how enough steam can enter the cylinder 
to produce an indicator diagram. Then think of allowing the 
opening at one cnd to exceed by 1/16 in. (which may mean 25 
per cent) the amount at the other. Cut-off, on the other hand, 
is usually a purely imaginary point on a high-speed, or even a 
moderate-speed locomotive indicator diagram; try to locate it, 
and then let some one else try. The difference between the two 
estimates will probably greatly exceed an amount equivalent to 
2 in. on the stroke. 

Steam engine slide valve motion, while it will always require 
more or less ingenuity in its detailed application, is in principle 
beautifully simple. Whatever its type, it consists of a mecha- 
nism to combine two movements, one at right angles to the other 
(i. e.), one must cease when the other is at its maximum and to 
transmit this combined movement to the valve. There are dozens 
of ways of accomplishing this, most of which have been tried 
at one time or another. Quick opening and quick closing of the 
ports has been the goal toward which most inventors have 
striven, mostly in vain. Slight gains in this respect. over 
"straight" movement, such as the Stephenson and Walschaert, 


are found in some modern gears, the gain being largely at one ` 


end of the travel; but it may be accepted as a truism that any 
gear accomplishing this desirable feature to any appreciable 
extent, as measured by the coal pile, will be too expensive and 
tco complicated for this generation, at least. 

Many valve gcars, highly suitable to certain special types of 
locomotives, have been condemned in this country because of 
mistakes in their early applications. Errors have been most 
frequently made in proportioning parts to the work to be done. 
Now and then new valve gears have been tried by designers 
with an adequate knowledge of some peculiarity of the type, as 
in the first applications of the Walschaert. Those responsible 
for these earlicr designs failed to take into account the fact 
that, by giving the Walschaert gear a constant lead equal to 
the lead of the Stephenson at running cut-off, they greatly short- 
ened the full gear cut-off, to the detriment of the starting power 
of the engine. This lack of starting power was for a long time 
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believed to be an inherent defect of the valve gear, whereas a 
little less lap would have overcome the difficulty. 

By some builders, too much attention has been paid to theoret- 
ical considerations in designing the Walschaert gear. For in- 
stance, the location of the reverse shaft to give the best 
equalization of cut-off in both forward and back motion should 
be in front of the link, with the lifting arm extending backward. 
If the reach rod is then connected directly to the upper arm, 
the motion is forward when the block is at the top of the link. 
This is contrary to good practice, as in case of the failure oí 
the reach rod, or the slipping out of the reverse lever latch. 
the engine might be suddenly reversed while running at high 
speed. In this case, as usual, the simplest arrangement is best; 
locate the reverse shaft convenient to the reach rod, and arrange 
the gear so that the slip in forward motion is minimized. In 
road engines, let the back motion take care of itself. 

The bogey of box play, which in certain types of radial gear 
causes a slight distortion of the valve events, has prevented the 
application (except in a few special cases, where it seems to be 
giving entire satisfaction) of the well-known Joy motion. The 
same argument has been used against one of the most successful 
valve gears of the day. This is but a technicality. It is extremely 
doubtful if the momentary shortening of the cut-off at one end, 
compensated for by a corresponding lengthening at the other, 
has the slightest effect on the consumption of fuel or the drawbar 
pull of the locomotive. 

As mentioned before, the most common error made in intro- 
ducing valve gears which are used abroad is that we copy 
European practice in proportioning the parts, along with the idea. 


It should not be forgotten that American locomotives are ex- 


pected to run between shoppings, which means from one to 
three years with only the most cursory repairs, while European 
locomotives reccive much closer attention. Rubbing surfaces, 
pin bearings, etc., should be nearly double in area as compared 
with the best European practice, and renewable bushings used in 
all cases instead of take-up bcarings. 


POWDERED FUEL 


The following is taken from Bulletin No. 8, entitled “Some 
Engineering Phases of Pittsburgh's Smoke Problem," issued by 
the University of Pittsburgh: 

The main advantages in the use of powdered fuel may be 
summed up as follows: 

l. Complete combustion and total absence of smoke, when 
this process is carried out in a properly designed and operated 
furnace. 

2. Losses due to excess air and cooling of furnaces by open- 
ing of fire doors are reduced to a minimum. 

3. Use of a cheaper grade of bituminous coal, as impurities 
have very little effect on the successful operation of the process. 

4. The ability to meet sudden changes in load, and reducing 
to a minimum the labor inherent to firing. 

Among the disadvantages are: 

l. Danger inherent to the storage of large quantities of pow- 
dered fuel, giving rise in most cities to the enactment of laws pro- 
hibiting the storage of large quantities of this fuel. 

2. Inability to secure, at a moderate cost, a satisfactory ma- 
terial to withstand the intense heat developed when operating 
this type of furnace properly. 

3. Tendency of the stronger drafts to carry the fuel through 
the furnace unburned. 

The application of this process to the steam boiler has no doubt 
largely been hampered by the fact that the maintenance cost in 
daily operation is high, due to rapid deterioration of brick work. 
The reliability of all devices as yet applied to boilers, is question- 
able. It is claimed that savings of 40 per cent have been made 
when powdered coal was applied to metallurgical processes, 
such as puddling, heating and reheating furnaces, and that smoke- 
less operation was obtained in all cases. 


UNIFORM INSPECTION FOR SPECIAL 


LOADING 


A pamphlet of instructions has recently been issued by the 
Rock Island Lines covering the uniform inspection and carding 
of empty box cars, the coopering of cars for grain loading, and 
the stripping of doors of cars loaded with flour, with a view 
to having the men well informed and ready to meet the heavy 
harvest traffic. The pamphlet represents the work of a com- 
mittee composed of the assistant to the second vice-president 
as chairman, and other officers who arc directly interested in 
the inspection and handling of cars for special commodities. 
The following extracts are taken from the pamphlet: 

When empty box cars have been repaired, they should be 


Method of Applying Grain Doors 


inspected and carded in accordance with the following classifica- 
tion before leaving thc repair track: 

The maximum use cannot be obtained from box cars if first- 
class cars are loaded with commodities which damage the floor 
or lining, stain or saturate the floor with oil or grease, leave a 
stench, make unfit for carrying flour, merchandise, etc.; or which 
could, with safety, be loaded in a car in poorer condition or 
in a car of a different class. 

To reduce to a minimum the difference of opinion between 
car inspectors, the following rules have been provided, specifically 
indicating the parts to be examined and conditions rcquired 
to properly card cars for various classes of lading: 


INSTRUCTIONS TO CAR INSPECTORS COVERING EXAMINATION OF EMPTY BOX CARS AND CONDITION 
REQUIRED TO PROPERLY CARD THEN FOR LOADING FLOUR, CEMENT, 
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The following instructions apply to the coopering of box cars 
after such inspection shows they are O. K. for bulk grain 
loading, or a higher class lading. 

Cleaning.--Sweep the car clean, removing any foreign matter 
that may be lodged behind the lining. 

Floors.—Carcfully examine the floor for openings through 
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which grain might leak, particularly over the body bolster, 
around the draft bolts and at the intersection of the floor and 
the end sills, and at the end, side and door posts. (Most leaks 
occur over drawbars, at posts over bolsters and at door posts.) 

Where openings occur in the floor, cover with cooperage 
paper; if at the junction of floor with posts and braces, use a 
pad of paper, securing it in either case by nailing a lath or 
board over the paper. 

Where the floor shows signs of weakness over the body 
bolster, cover it for the entire width of the.car with a piece of 
48-in. cooperage paper folded to 24 in. width, securing it with 
lath and nails at each edge of the paper. If a similar weakness 
is found over thc center sills between the body bolster and the 
end of the car, cover with paper the same as over the bolster. 

Where bolt heads protrude through the floor and it is covered 
with paper, an additional precaution must be taken to nail a 
board over them. 

Grain Strips.—Where grain strips are defective or not securely 
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Car with Strips Applied for Flour Shipments 


astened to the floor, apply a paper pad extending 5 in. above the. 
foor of the car, inserting it behind the lining and securing it 
by nailing a lath or strip of wood over it. 

Lining—Cover any broken or faulty places with cooperage 
paper over which a picce of board should be nailed. If the size 
of the defects warrant, cover with paper, over which nail a grain 
door. 

When the lining is in generally poor condition, in addition to 
the above mentioned coopering, the defective portion should be 
protected by limng with cooperage paper 48 in. wide, allowing 
a 6 in. lap on the floor. When applying to the end of the car, 
begin at the side of the car about 2 ft. from the corner, fit into 
the corner and extend half way across the end of the car. 
Apply to the other half of the end of the car in the same man- 
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ner, letting the ends overlap about a foot where they meet. 
Sccure the paper with lath and nails about 3 in. from the top 
cdge only, using but two 3d shingle nails to a lath. In order 
that the paper behind the laths may tear at the nails and adjust 
itself when grain pressure is applied, do not drive the nails 
up to the head. 

Cover end doors with cooperage paper and nail boards over 
the entire opening. 

Grain Doors.—Apply three standard grain doors to each side 


Method of Applying Grain Doors 


of the door opening. Fold cooperage paper to four thicknesses, 
making a pad 4 in. wide on the end of a piece of paper 7 ft. 
long. Apply this to the inside face of the door post, allowing 
a few inches' lap on the floor; then place one end of the grain 
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so as to overlap on the inside of the grain doors, and fasten 
lightly at the top of the paper with lath and nails. 

When applying hardwood grain doors, reinforce only cars of 
80,000 Ib. capacity or over, by nailing an additional grain door 
lengthwise over the two lower grain doors on the inside, with 
its lower edge about 8 in. above the floor. Apply this over 
cooperage paper. 

When applying softwood grain doors, reinforce with two ad- 
ditional grain doors, apply over cooperage paper, placing the 
lower door about 4 in. from the floor. 

Outside Inspection—-Siding.—Inspect sides and ends, securely 
fastening any loose siding with 8d wire nails. Where sills are 
decayed, prevent leaks at siding by using a pad of paper fastened 
underneath with a strip of board nailed to the bottom of the sill. 

Stripping Cars Loaded with Flour.—To prevent water damage, 
the side and end doors of cars loaded with flour should be 
tightly closed by driving a wedge between door and door-guides, 
after which apply a strip of 11 in. wide odorless tar water-proof 
paper over the sides and top of the doors, securing it with lath 
and nails. 


ARMORED CARS FOR MEXICO 


The car shown in the illustration is one of a number used 
in Mexico for transporting troops. These cars were originally 
purchased by the Diaz government in an attempt to put down 
the Madero revolution. The revolutionists were constantly 
harassing the federal trains carrying troops and supplies, and 
it was found necessary to secure some type of bullet proof car. 

The cars were built by the Orenstein-Arthur Koppel Company, 
Koppel, Pa., and are 35 ft. long and 9 ft. wide. The walls and 
roof are of two thicknesses of heavy steel plate with a 
4 in. space between filled with sand and concrete. At the ends 
and sides square holes are provided, each flared at the outside 
so that firing can be done in any direction. The floors are 
steel plates covered with wood and the underframe and trucks 
are of exceptionally heavy construction. Accommodations for 
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door against this pad. Fold a similar piece of paper for the 
other door post and apply in like manner. An additional paper 
pad should be applied to the face of the door posts extending 
from the top of the pad above mentioned to the top of the grain 
Goots; then nail the grain doors to the door posts, after which 
told the loose ends oí the paper extending from the door posts, 


traveling are provided in the way of bunks, water appliances, ete. 

The doors are comparatively small and are supported on heavy 
rollers. They are constructed so that when locked from the 
inside it is very difficult to force them open and for entering 
or leaving the car a ladder is provided inside, suspended from the 
roof by pulleys and ropes. 


IMPORTANCE OF THE DRAFT GEAR PROBLEM 


As it Appears to an S. M. P., Master Car Builder, 
Car Department Foreman and Draft Gear Designer 


'The following four articles complete the series of twelve which 
were accepted for publication in connection with the draft gear 
competition which closed May 15. They are equally as interest- 
ing as those which were published in our July and August num- 
bers, presenting. as they do, several unique viewpoints which 
were not touched upon in the previous articles. The great value of 
the results of the competition is in the strong expressions which 
it has drawn forth from the practical men who are face to face 
with the problem on the firing line and from the engineers and 
officers in charge of the design and construction—possibly a 
little farther removed from the actual scene of operations, but 
none the less interested in giving their best efforts in trying to 
solve one of the biggest problems confronting the railways 
today. 


THE ESSENTIALS OF A GOOD DRAFT GEAR 


BY H. C. MAY _ 
Superintendent Motive Power, Chicago, Indianapolis & Louisville, 
La Fayette, Ind. 


It is safe to assume that 99 per cent of the men who have 
to do with the car repair end of the railroad business are 
united in the opinion that one of the prime requisites on any 
car is a good draft gear, not only because the draft gear Ip 
more liable to damage than any other part of the car, but also 
because a large proportion of other defects found on cars 
are the result of the use of inefficient draft gear. 

Leaky roofs, stuck and damaged doors, leaking brake con- 
nections, and damaged ends, are more or less directly trace- 
able to the inability of the draft gear to dissipate or destroy 
the shocks received by the coupler. The enormity of these 
shocks is well known, and the damage done by them is bet- 
ter known by the men who maintain and repair cars. Too 
often the investigation of injuries resultant upon using certain 
kinds of draít gear stops at the draft gear, and the mere cost 
of replacing the damaged parts is cousidered, scarcely any 
attention. being paid to other parts of the car which have 
suffered damage from the same cause. It is now an estab- 
lished fact that a poor draft gear is a menace to the whole 
car, and a good draft gear is a protection to the whole car. 

The harmful results of using poor draft gear go even fur- 
ther, reaching the domain of the claim agent. Many cases 
of damaged freight due to shifting of loads would have been 
prevented by the use of a good draft gear. While the opin- 
ion relative to the damage done by the use of poor draft 
gear, and the advisability of using good draft gear is prac- 
tically unanimous, some variety of opinion may be found 
when the question is asked, "What are the essentials of a 
good draft gear?" 

If the term draft gear is taken to mean the whole draft 
system, evidently the best draft gear is the one in which the 
capacities of all the parts are balanced each to the other in due 
proportion to the work they each are called upon to perform. 
If the term draft gear is taken to mean the spring, or spring 
and friction unit that is interposed between the coupler and 
the receiving parts of the car center sills, then the best draft 
gear will be the one that can dissipate the greatest amount 
of energy with the least amount of damage to itself, or the 
car. For want of better name this can be called the draft 
unit, and the parts used in connection therewith can be called 
draft attachments. 

Whether these draft attachments be lugs or yokes, side 
castings and yokes, or links and keys, their mission is the 
same—to transmit whatever forces may be delivered by the 
coupler through the draft unit to the car sills, and from the car 
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sills to the coupler again. No arrangement of attachments can be 
made that will diminish any force or forces they are called upon 
to transmit, and their required capacity and consequent 
strength will depend entirely upon the draft unit used, as the 
attachments must be of sufficient capacity to transmit the 
difference between the absorbing capacity of the draft unit 
and the total force delivered to the coupler. By this it will 
be seen that the critical element in any draft gear system 
is not the attachments, but the draft unit, and it follows as a 
necessary corollary that the weakest draft unit needs the 
strongest attachments. The draft unit being the critical point 
in the draft system its selection should be a matter of greater 
consideration and closer investigation than the selection or 
arrangement of attachments. This statement is not intended 
to minimize the importance of proper attachments, but to 
emphasize the greater importance of the draft gear unit. 

The greater importance of the draft unit being conceded, 
an examination of its purposes and effects can follow. To 
repeat what has been stated before in another form, the draft 
unit is that part of the draft system that is interposed between 
the coupler and the receiving parts of the car center sills. 
Its principal characteristic is resiliency and its function is to 
minimize to the greatest possible degree the injurious effects 
of sudden and violent shocks applied to the coupler. Broadly 
speaking, there are two kinds of draft units, spring and fric- 
tional, though there are some spring units that claim fric- 
tional properties and all friction units employ springs. 

The spring unit is too well known to waste words in its 
description and only requires examination. The spring unit 
most commonly used consists of two springs, 8 in. in diam- 
eter and 77% in. in height, generally known as M. C. B. 
Class "G." "Their combined capacity is 60,000 Ib. under a 
static test and the difference between their free and solid 
height is 213 in. Several combinations involving their use 
have been arranged and as a general case, whatever the arrange- 
ments, the springs are so applied that a movement of 13; in. 
is secured, thus obtaining the full capacity of the springs. 
When this 134 in. movement is ended the attachments receive 
the load. It makes no difference what the combination may 
be, nor how ingenious and powerful the attachments may be, 
the limit of its capacity as a draft unit 1s its capacity con- 
sidered as two springs, which is 60,000 1b. 

Sudden and violent shocks that develop an impact force 
of 300,000 lb. are by no means uncommon in switching serv- 
ice, and according to the rule stated previously, that “the 
attachments must be of sufficient capacity to transmit the 
difference hetween the absorbing capacity of the draft unit 
and the total force delivered to the coupler," it follows that 
the attachments must be capable of receiving and transmit- 
ting a force of 240,000 Ib., which in itself is sufficient to cause 
much damage to car and loading, even though the attach- 
ments may be strong enough to perform their mission. For 
this reason attachments for spring draft units have been and 
must be very heavy and strongly secured. The force of 
60,000 Ib. used in compressing the spring unit, though it has 
reduced the total force moving in the direction of spring 
closure, is still alive and operates with destructive effect when 
the cause of the original shock is removed and normal con- 
ditions are restored. The spring unit is but a storehouse for the 
amount of force used to compress it a given distance, which 
force is given out when the power causing the compression 
is removed. This reaction, or recoil, as it is generally termed, 
continues in a series of actions and reactions diminishing in 
force with each vibration until the springs reach quiescence. 
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The result is a succession of quick, snappy blows producing 
much damage. 

The unsatisfactory service rendered by spring draft units 
led to the invention of units in which frictional resistance, ob- 
tained by metallic surfaces rubbing together under pressure 


of springs, is used to increase capacity. All frictional draft. 


units are based on the fundamental principle of causing all 
or a part of the energy developed by the force of a blow or 
movement to dissipate itself by performing work on its way 
from the coupler to the receiving parts of the car center 
sills. The amount of work that can be performed in this 
manner varies with the types of units used, and ranges from 
150,000 lb. to 260,000 Ib. 

Two general types of friction draft units are in common 
usc. In the first type the frictional elements and springs are 
contained within a cylinder, the walls of the cylinder form- 
ing a part of the frictional system. In this type the sequence 
of events in the operation of the gear is through the spring 
to the friction elements, and it follows there must be some 
movement of the spring before the friction elements operate. 
As wear ensues, due to constant operation, this preliminary 
movement increases, reducing the efficiency of the gear in 
proportion to the amount of preliminary spring operation. 
Cbjection is frequently made to friction draft units of this 
type on account of their enclosed form preventing proper in- 
spection and replacement of damaged parts. Through the 
same feature of their construction, no adjustment to com- 
pensate for wear of parts is possible. 

In the second type the frictional elements are contained in 
a divided case, the case occupying the same position relative 
to the yoke and coupler as the spring unit in a spring gear, 

or the cylinder in the above mentioned frictional unit system. 
- Springs are used in connection with the frictional elements to 
obtain the desired results. They are not confined within the 
case as in the previous type, but are applied and adjusted 
independently. The sequence of events in the operation of 
this type of friction unit is the reverse of those belonging to 
the cylinder type of frictional unit, being through the friction 
elements to the springs so that there is no preliminary spring 
action whatever. All the parts liable to damage are exposed 
and subject to inspection; compensation for wear of parts is 
readily and easily made, rendering it possible to keep the 
gear up to its full capacity at all times. The static capacity 
of draft units of this type ranges from 200,000 Ib. to 260,000 Ib. 

Repeating again the rule that the attachments must be of 
sufficient capacity to transmit the difference between the ab- 
sorbing capacity of the draft unit and the total force delivered 
to the coupler, and assuming again an impact force of 300,000 
lb., the attachments must then have a capacity of 40,000 Ib. to 
100,000 Ib. as against a capacity of 240,000 Ib. for the spring 
gear. It must further be kept in mind that whatever force 
is delivered to the attachments is also delivered to the car and 
the tendency to disturb anything on the car or in the car is 
diminished in like proportion. 

Whether the injuries to cars are caused by a few violent 
shocks or by a constant succession of smaller shocks is a 
question that had been a subject of debate for some time 
and possibly will continue to be such for some time to come. 
There is, however, no doubt that damage and costly damage 
occurs somehow; couplers are broken, yokes are fractured 
and bent, yoke rivets sheared, roofs strained and distorted, 
doors jammed and broken, sills bent, rivets sheared, lading 
shifted with damage to itself and the car superstructure— 
the greater part, if not all of which damage can be eliminated 
by the use of a proper draft gear, a draft gear that will 
dissipate and destroy the shocks instead of transmitting them 
through the car. No good can possibly be accomplished by 
making the couplers, yokes, attachments, etc., heavier. That 
only intensifies the burden. 

A car is cither an asset or a burden to the company awning 
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it; an asset when it is carrying revenue producing freight; 
a burden when it is on the repair track. Seventy-five per cent 
of the repairs on freight cars are made necessary by weak 
draft gear. A good draft gear is a revenue producer and a 
burden reducer. “The draft unit is the critical point of the 
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car," and "the essential part of a good draft gear." 


REPAIR TRACK MILEAGE DOES NOT PAY DIVIDENDS 


BY F. H. SWERINGEN 
Master Car Builder, Streets Western Stable-Car Line, Chicago 


There is no question but that cars can be built strong enough 
to carry the load according to the stenciled capacity, but cars 
do not fail to any extent from the vertical load; if placed under 
load on a storage track the physical condition of the car would 
remain the same for an indefinite period of time. But cars are 
failing and bad-order cars are increasing in abnormal numbers. 
The nature of the failures leaves no room for doubt as to 
the cause. 

Through the introduction of gravity yards and Mallet loco- 
motives; congested terminals, making it necessary to switch cars 
at a high rate of speed, and more powerful switch engines, con- 
ditions never beíore experienced in the history of railroading 
have been brought about. These conditions have paved the way 
for enormous shocks due to pulling, buffing and recoil. These 
shocks and the fact that the cars are largely equipped with 
spring draft gcar, affording very little protection to the car, 
are responsible for the abnormal increase in the number of bad- 
order cars; the cars are being pounded almost into a state of 
destruction. 

The following list of failures, which are found to exist on cars 
all over the country, verifies the foregoing statement: Broken 
draft spring followers, follower stops, coupler yokes and rivets, 
draft timbers and bolts, end sills, dead-woods, couplers and their 
attachments, bent draft sills, loads shifting through the end of 
the car, roofs shifting, siding raked, and other defects resulting 
from shock where the spring draft gear fails to do its duty. 
Should this statement be doubted one visit to any of the various 
repair tracks and scrap piles or the checking up of the repair 
bills for any one month will verify it. 

Special analysis of repair bills reveals the fact that 75 per 
cent of the repairs to freight cars is due to draft gear failures. 
In making this analysis no account was taken of shifting loads; 
ends bursted out; and roofs, running boards and siding raked. 
The spring draft gear, being responsible for 75 per cent of the 
total failures to the car to which it is attached, conclusively dem- 
onstrates the weakest spot and the one needing immediate atten- 
tion in order to reduce the abnormal number of bad-order cars, 
thus keeping the cars in service and making them participate in 
paying dividends to the owner. 

Capacity is one of the things most desired in railroad equip- 
ment. The capacity of a car has been doubled within the last 
ten years, consequently each part of the entire structure affected 
hy the increased load should be strengthened accordingly. The 
selection of the draft gear and the manner of its application are of 
vital importance. The draft gear that fails to develop a high 
capacity with a minimum amount of recoil spells destruction for 
the car and reduces the dividends according to the failures for 
which it is responsible. For many years high capacity draft 
gears have been in course of development. The draft gear man- 
ufacturer has spared neither time nor expense in placing on 
the market friction draft gears that develop a high absorbing 
capacity, and which will, if used, destroy the effects of the 
majority of shocks. Through the use of the spring draft gear 
the effects of the shocks are not destroyed. 

Many of the leading railroads and private car companies are 
now using friction draft gcar on both new and old equipment. 
In doing so they find that they have greatly reduced the main- 
tenance cost of their equipment as well as loss and damage to 
lading. Quoting F. F. Gaines, superintendent motive power of 
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the Central of Georgia, in the April, 1913, issue of the Railway 
Age Gazette, Mechanical Edition: "In rebuilding wooden coal 
cars, metal draft arms, engaging the steel body bolster so as to 
re-enforce the center sills at this point, were applied in connection 
with a substantial friction drait gear. These cars have been 
in service about three years without any cost for repairs to 
couplers or draft gears." The results obtained by Mr. Gaines 
can be accomplished by any railroad company adopting a high 
grade friction draft gear. 

The mechanical department furnishes the operating depart- 
ment with equipment in condition to handle the business at a 
minimum maintenance cost and with the least delay. So far 
as the other departments are concerned the mechanical depart- 
ment is the sole owner of the car, being responsible for its 
condition at all times. When the car fails, account of bad- 
order, it is not the general manager that gets the “jacking” up, 
but the mechanical officer. Consequently it is of vital importance 
for him to equip the cars with the best device which will keep 
them in service. Every cent spent in repairs to cars must be 
taken from the earnings of the company, thus reducing the 
dividends accordingly. The mechanical department does not 
participate in creating a revenue in any form other than through 
the economical management of its department. 

We find that the majority of car failures are due to the in- 
efficient draft gear. In order to increase the dividends, reduce 
repair track mileage and keep the cars in service, use a friction 
draft gear that will protect the car against the element of shock 
which is responsible for its defective condition. 

Which is the most efficient draft gear in use? The most 
efficient draft gear is the one that has the least amount of recoil, 
will not shear rivets, prevents deflection of center sills and is 
constructed as nearly mechanically correct as it is possible to 
build it. To comply with these requirements it should be so 
constructed that the car inspector can inspect all parts at any 
and all times in the same way as he inspects the remainder of 
the car. This is impossible if the working parts are confined 
within the walls of a barrel or casement; in event of failure of 
either springs or friction elements the gear is liable to remain 
in that condition until the car is placed on the repair track 
for general repairs. If the draft gear had not failed it might 
not have been necessary to place it on the repair track for general 
overhauling. 

'The spring is the foundation of any draft gear, either spring 
or friction. If the location of the spring is such that it can be 
removed at any time that it may fail, without disturbing any other 
part of the gear, or taking the car out of service; in other 
words, being able to replace it as easily as to replace an air hose 
or an injured bearing, the gear must then be mechanically 
correct in this respect, as with this construction it guarantees 
the keeping of the draft gear up to its highest state of efficiency 
at all times. There is only one friction draft gear, to my 
knowledge, that contains this feature. 

All draft gears develop slack if they do any work. The only 
method of taking up slack on most draft gears is through the 
introduction of slack followers. The coupler travel is reduced 
according to the thickness of the follower used and in con- 
sequence the capacity of the gear is also reduced. The longer 
the coupler travel the greater the capacity of the gear. When 
the horn of the coupler engages the striking plate the draft gear 
is at rest; the coupler horn becomes the draft gear and the car 
receives the shock. There is a friction draft gear so designed 
that it affords an adjustment which provides for the taking up 
of the slack, and through this adjustment the original coupler 
travel is always maintained, compelling the draft gear to do the 
work it is intended to do throughout the life of the car. 

Most of all other devices used in car construction, such as 
brake beams, couplers, knuckles and knuckle pins, are sub- 
mitted to a physical test before purchase; yet the draít gear, 
the most important device, is purchased without being tested. 
Some of the leading draft gear manufacturers have placed at the 
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disposal of the railroad man laboratories equipped with devices 
for the testing of the draft gear. The same information can 
be obtained by testing the draft gear that is obtained by testing 
all other parts mentioned above. | 

Summing up, in selecting a draft gear the one which should 
be used is the one which will dissipate the greatest shock, de- 
velop the least amount of recoil, and yet be mechanically con- 
structed to protect itself as well as the car, thereby reducing the 
repair track mileage to a minimum and increasing the dividends 
by keeping the car at work. 


THE DRAFT GEAR PROBLEM 


BY WILLIAM SCHMALZIND 
Foreman Car Department, Texas & Pacific, Fort Worth, Tex. 


At the time the automatic coupler was introduced to re- 
place the link and pin method of coupling cars, a single 
spring of 19,000 Ib. capacity was placed back of the coupler 
to act as a cushion for any blow or shock received. There 
were cases also where two springs were used. The cars were 
of wood construction of light capacity and were handled in 
trains of short length. The locomotives had a tractive effort 
of about 12,000 Ib. As the demand for longer trains and 
larger cars became greater it was found that the cushion 
offered by this light draft spring was insufficient and it was 
necessary to increase the capacity to 30,000 lb. As far as 
cushioning the blow was concerned, the increase in capacity 
was thought sufficient, but there was another feature that 
had to be taken care of, and that was the recoil. This caused 
the train to part because of the failure of the coupler to 
stand the quick snap. 

With this great barrier confronting the progress towards 
longer and heavier trains, it was necessary to design a de- 
vice that would have a higher capacity than was possible with 
springs alone and have little or no recoil. The friction draft 
gear was introduced. This was twenty-six years ago. Is it 
not apparent that proper attention has not been given to the 
draft gear, since we have cars of 100,000 lb. capacity in service 
which are equipped with the spring draft rigging of twenty- 
five years ago? 

There are certain items on a car that are expected to be 
renewed, such as wheels, brake shoes, axles, journal bearings, . 
air brakes, paint and lubrication. But in addition money must 
be spent for damage to the car. There may have been re- 
quired a new coupler, a new end, a new draft sill or end sill, 
aside from claims paid for the destruction or damage of 
valuable lading that the car contained. When we consider 
the nature of these damages, we come to the conclusion that 
the car was struck by another car in switching, or was sub- 
jected to a shock in train service that the draft gear was not 
capable of absorbing. Let us assume that the car when new 
cost in the neighborhood of $1,000. This $1,000 was 
to be protected or insured by the device placed back of the 
coupler to take care of the blows or shocks. Suppose it 
consisted of a pair of springs of 30,000 ib. capacity and cost 
a few dollars less than the best insurance obtainable; would 
it not have been a saving to have spent a few dollars more 
and have the best for a longer time and prolong the earning 
capacity of the car by keeping it off the repair track? 

We know that in actual train service, blows or shocks 
have been registered as high as five and six hundred thou- 
sand pounds. A device of fifty thousand pounds capacity 
will take care only of fifty thousand pounds, and the re- 
mainder of the shock goes to the car, does the damage above 
mentioned, and puts the car in for repairs and stops its earn- 
ing capacity. Money is lost in repairs and idleness for money 
saved on the first cost of a device that was not worth what 
was paid for it. 

Cars are being constructed today of steel, and many with 
steel underframes, in order that they may better withstand 
hard service than a car of all-wood. Is it not advisable to 
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have the best possible device to take care of the shocks that 
the wooden car absorbed to a certain extent in the clasticity 
of its bolts and timbers? 

The time is rapidly approaching when the wooden car will 
have passed out of existence and we will have trains made 
up of all-steel cars. When that time comes, what is going 
to be called upon to destroy the shock and protect the steel 
car and its lading, or both? The shock must be absorbed 
rather than stored up and returned in the form of recoil. 

A non-recoil friction draft gear is the only solution. In 
selecting a draft gear, the construction should be considered 
first; second, the capacity, and third, the time limit of its 
action. The latter is a very important factor. There are 
different types of friction drait gear on the market, having 
high capacity, but the travel, or time limit of acfion, is so 
small that the capacity is of no advantage because of the 
fact that the gear is too stiff, or, in other words, the blow 
has not time enough to be absorbed in friction. 

There is another advantage to be gained by the use of a 
first class friction draft gear, and that is the time saved in 
inspection in interchange. Time saved in delay to traffic is 
money saved, aud as the inspector goes along from car to 
car inspecting the equipment, it is quite to his advantage if 
the inspection can be made casily and with despatch. A draft 
gear that can be seen without question of its being in good 
working order or not, is a great advantage. There are draft 
gears that are so contained between the sills of a car that it 
is just about impossible to know whether they are intact 
aud doing the work or not. A car may be equipped with 
such a device and the device may be out of commission as far 
as its protective merits are concerned, and still be passed 
by the inspector time and again. The car will continue in 
service until it becomes necessary to hold it, remove the parts 
incasing the gear, and find the trouble. 

The necessity of taking up slack in a draft gear is also of 
importance, as the parts will wear. 

It is practically impossible to know what the shocks amount 
to until we see the damage done to a car that was designed 
to take a great shock in itself without the consideration of 
draft gear protection, so to speak. While the car may be of 
all-steel, it will not absolutely take care of, or pass off, a 
great shock or a continuance of shocks without being dis- 
torted or failing at some point in its make-up. There are 
parts of cars being damaged today, due to shocks, that peo- 
ple do not attribute to the inadequacy of the draft gear, as 
long as the draft gear is not damaged to a point of 
uselessness. | 

It is quite reasonable to believe that if the coupler does 
not have something behind it to take the shocks it will 
eventually be damaged. Then again, if the coupler is in- 
creased in size and weight it will mean the constant failing 
of some weaker part of the car in turn, making an endless 
chain of failures. Most everyone will agree that with the 
best friction draft gear, of the longest possible travel and 
highest capacity, we could cut in half the amount of money 
and grief we are spending on couplers. 

This particular assertion calls to mind the fact that at one 
railroad terminal alone an average of 300 couplers a month 
are replaced. This is only one terminal among hundreds that 
are using the same number or perhaps more. 

Some people are of the opinion that a test of draft gear 
at a laboratory, or other than an actual service test, is not 
a proof of merit. We will agree that a laboratory test is 
not a service test, but ít is getting somewhere near to what 
you want to find out, and as far as the comparison of the 
devices is concerned, we will at least know if they will stand 
up in a less severe service than actual train service. Couplers, 
knuckles, knuckle pins, brake-beams, etc., are tested to do a 
certain work before being purchased, but the draft gear that 
is to protect these parts receives the least consideration. 
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FRICTION DRAFT GEAR* 
BY GEORGE L. HARVEY 
Mechanical Engineer, Chicago 

First see that the car is properly equipped to hold the friction 
draft gear, and to stand the stresses of modern service. The 
drawbar should be a heavy steel bar with a 5 in. x 7 in. shank, 
and the bar should have 1% in. clearance sidewise and 34 im. 
top clearance. If a flat carrier iron is used, not less than 1 in. x 
35 in., there should be two 14% in. and two % in. bolts, one ot 
each on each side of the bar. The downward hammer blow 1s 
quite heavy, and many gears are improperly equipped in this 
respect. The malleable iron type of carrier iron is very good, 
with a horizontal 14% in. bolt passing through it, thus using one 
bolt for the carrier iron and putting it in shear. In addition 
it ties the draft arms at this point. 

The deadwood should be of cast steel, and it is all-important 
that the horn of the coupler should not strike it. The full strain 
of the buffing should come through the draft gear, and be 
partially absorbed by it and partially transmitted through the 
center sills. The horn of the coupler should be 3$ in. from the 
deadwood when the gear is closed. A friction gear that will 
not stand these full shocks of service is not suitable for the 
purpose for which it is intended. 


ULTIMATE STRENGTH OF DRAFT GEAR 


I consider 600,000 Ib. as the load on which to base the calcu- 
lations for draft gear stresses. Sometimes they exceed this, but 
rarely, and the factor of safety provided in the size of center 
sills will generally take care of any higher loads than this. A 
friction gear should be able to carry a static load of 600,000 Ib. 
without injury. Some advocate a gear which closes at 150,000 
or 200,000 1b.. with the idea that any additional strain will pass 
through the horn of the coupler and the center sills, and claim 
that a static test of 600,000 Ib. on the gear is an unfair require- 
ment. Let the friction gear take the blow! It is better to smash 
the draít gear than the car. 

In making a test with 600,000 Ib. loads on draft gears they 
should be measured carefully before they are put in the testing 
machine. Measure the height on both sides of the gear, also 
the diameter of the barrels, and after the test take the measure- 
ments again. The friction spring gear (Harvey) is made of 
tough tempered steel, and when the spring is closed 600,000 Ib. 
or more can be placed on it without injury. When the spring is 
closed at, say, 180,000 to 225,000 1b., there is no more strain 
thrown on the friction member, as the inner main coil is closed 
solid, and none of the excess load above the closing load is 
thrown on the outer friction spring coil member. 

Ultimate Strength Tests.—These tests were made to show 
the ultimate strength of several different kinds of draft gear, 
the tests being made by Prof. Gebhardt, of the Armour Institute. 
All the gears were submitted to loads of 600,000 lb. in the 
static testing machine, and the results obtained were as follows: 


Gear Set Spread Remarks 
JN ise du 7/16 in. EZIO dh. weiter xev Eva Yos 
JL... 3/16 in. Ve dM, A q u Dua a iE 
Cave wes 0 in. 0 in. Perfect condition 
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Eccentric Loads—The 60,000 Ib. laboratory test is fair, in 
a way, but it does not take care of eccentric loading. When the 
cars are bumped together the gears do not close square, but 
almost always eccentrically. When two couplers come together 
they kick sidewise 174 in., and the butt of the coupler may be 
thrown off the center line about 34 in, so that it strikes the 
front stop. 


Barrel cracked 5 in. 


It is evident that the drawbar itself will thus be 
thrown 2 in. out of line when the cars are coupled. This will 
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*Mr. Harvey is the designer of the Harvey friction spring draft gear 
and prepared a most excellent and voluminous contribution to the draft 
gear competition, In editing it to come within the limits of the space 
available for its presentation, certain portions referring more particularly 
to the special claims for this particular gear and the design and construc- 
tion of its details, have been cut out or condensed. Names have been 
omitted where a direct comparison is made with other gears. In fairness 
to Mr. Harvey it should be remembered, therefore, that the article as it 
appears is little more than an abstract of the original paper. 
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twist the front follower and throw an eccentric load on the 
gear. It would probably be more proper to test all gears with 
an eccentric load, using a bevel plate, beveled say % in. in one 
foot. This would then give a static load on the gear somewhat 
similar to that which is found in service. The great difficulty 
with all laboratory tests is to make them resemble service con- 
ditions. 

The rear draft lugs should be made longer than the standard 
MCB lug. There is no reason why they should not be made 
50 per cent longer, with a butt plate behind the lug, running to 
the bolster. 

The sills should be prevented from spreading with a sub- 
stantial tie strap, say 34 in. x 6 in, with two 7% in. bolts at 
each end. The tie straps should be hooked up over the sills, 
and for long gears two straps should be used. Many tie straps 
are bent downward to pass under the yoke, but this is not a 
good practice, as the straps tend to straighten out. 

Center Sill Arca,—Center sills on steel cars should have not 
less than 26 sq. in. of metal in cross section; the area of both 
center sills and the cover plate is included in this figure. Charles 
Lindstrom, chief engineer of the Pressed Steel Car Company, 
has for years advocated designing steel cars so that the center 
sills would stand a compression of 500,000 Ib. From this he 
determines that the area of the center sills should be 23 sq. in. 
in order successfully to stand the working strains of train service. 
Center sills so designed will, of course, stand a much higher load 
before failure. 

The center line of draft should be placed about 2 in. or 3 in. 
above the bottom of the center sills. If steel draft arms are 
used, the metal should be about 9/16 in. thick and a splice made 
back of the bolster, although some prefer to splice the sills in 
front of the bolster, as in case of a breakdown they assume 
there would be less damage to the bolsters. Filler plates can be 
put in back of these splices, running to the bolster, in order to 
stiffen the gear and the bottom edge of the center sills should 
be covered with a plate from a point just back of the rear draft 
lugs back to the bolster. 

Follower Support—All gears should have the followers sup- 
ported on guides. This will cause the yoke to hang down on 
top of the followers, and be free at the bottom edge of the fol- 
lower. If the yoke is supported, and the followers lie on it with 
the gear, there is a clearance at the top of the followers. When 
you pull on a draft gear, and the drawbar is raised up at the 
same time, if there is no clearance at the bottom of the fol- 
lowers, there is a tendency for the yoke to pull off the head of 
the drawbar rivets, which is not the case when the ends of the 
followers are supported on guides. If a bent plate is used for 
lower guide and tie strap, care should be taken that there is 
ample side clearance, All nuts should be secured with grip nuts. 

Many people think that if a gear shows well on a wooden car 
it is satisfactory for a steel car. Such an inference is far from 
correct. In wooden cars the sills and the whole car structure 
yield and absorb a large part of the blow, whereas the steel car 
is so rigid that the gear which might answer the purpose on a 
wooden car would certainly not stand up satisfactorily. 


THE IMPORTANCE OF FRICTION DRAFT GEAR 


J. C. Fritts, master car builder of the Delaware, Lackawanna 
& Western, presented a very good paper on "Freight Car 
Troubles" at the Central Railroad Club meeting in September, 
1913. He was frank to admit that he had not realized the im- 
portance of the draft gear problem, and said: "I am free to con- 
fess that up to the time I started to investigate this question 
some time ago | did not credit it (friction draft gear) as being 
such an important factor in the question of car maintenance and 
other expenses incidental to car failures." 

The data compiled by Mr. Fritts is unusually interesting. 
Among other things he said: "In an examination of 1,500 cars 
equipped with spring gears, and 4,805 cars equipped with friction 
gears, the number of failures of couplers, pockets, rivets, fol- 
Jowers and other parts was 64 per cent. less in favor of cars 
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equipped with friction devices" This is a pretty broad state- 
ment. He examined a sufficient number of cars with sufficient 
detail to obtain a fair idea of the proposition. Any one that will 
read that article and say that the friction draft gear is not 
essential for the proper operation of a railroad is certainly mak- 
ing a great mistake. 

Some people think it is far-fetched to charge roof repairs as 
due to draft gear troubles; some do not. There are many re- 
pairs required on cars that are due to draft gear weakness that 
are not charged to it. The enormous amount of repairs required 
on draít rigging almost staggers one. One road required last 
year 108,000 pieces of center sills, and 148,000 oak draít arms. 
The cost of this material alone is a stupendous figure, but when 
you take into account the other damages to the car and the cost 
of putting the sills on the cars and the delays to service, etc., 
you can imagine what the expenses to this road have been, due to 
ineffective draft rigging. 

The question of the amount of repairs occasioned by the draft 
gear is difficult to determine. F. F. Gaines, superintendent 
motive power of the Central of Georgia, in his article on "The 
Growing Cost of Freight Car Repairs" in the American Engineer 
shows that all items connected with coupler and draft gear 
covered 38.9] per cent of the total repairs on the cars repaired by 
the Central of Georgia during six months. M. K. Barnum is 
authority for the statement that the damage to the draft gear 
alone is about 18 per cent. Figures have been given as high as 
54 per cent to 68 per cent. One large system found the cost 
of draft gear repairs was 53 per cent of the total. 

You will notice Mr. Gaines does not include any damages to 
center or end sills as a part of his draft gear troubles. There- 
fore, I consider his figure as being too low. Suppose 45 per cent 
was the proper figure; just look over your repair bills for last 
year, and see what this means in dollars and cents. 


REQUISITES OF A FRICTION DRAFT GEAR 


What are the requisites of a good friction draft gear? It 
should have a small number of parts. Some friction gears have 
2; some 34. It should be possible to readily inspect the gears. 
Closed gears often run with broken parts, which cannot be ex- 
amined unless the gear is taken off the car at a ‘considerable 
expense. 

A gear should weigh as little as possible. Some friction gears 
weigh 110 Ib. per car; many weigh 300 to 350 lb., and some 700 
or 800 lb. per car. A draft gear with very high capacity and an 
initial high capacity is of no value. C. A. Seley, before the 
Western Railroad Club, stated: “The thing that wears out the 
cars 1s the multiplicity of small shocks—thousands of them—and 
a gear to take up these is far more desirable than one to take up 
maximum shocks that occur once a day, once a week, or when- 
ever you please.” 

When a train is running under full headway there are small 
shocks which should be provided for. The drawbar pull may 
run from 8,000 to 14,000 Ib, and you will notice little shocks 
occurring once or twice a second, working the platforms of the 
car forward and backward. This motion should be taken up on 
a spring gear. It is a comparatively delicate shock, and will 
wear out a friction gear rapidly in case the gear is so designed 
that it is essential for the friction parts to move in order to take 
care of this vibration. A primary free spring motion is essential 
in order to take care of the light shocks and save the wear on 
the friction parts, which should only be brought into play for 
the heavier loads. 

The friction gears should have a capacity of 160.000 Ib. when 
new, and at the end of a few weeks should carry more than 
that, as by that time the parts will have a chance to wear to a 
proper bearing surface. At the end of two or three years they 
should have their original capacity, at least. Some gears wear 
themselves out in two or three years. 

A duration test may be made by any railroad having a good 
sized bulldozer. The friction gear is put in the bulldozer, and 
opened and closed a number of times to determine how many 
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closures it will make before wearing out. The gear is weighed 
before being put in the machine, and is then opened and closed, 
say 500 times; then reweighed and examined, and then put in 
again, and the test run to the number of strokes considered nec- 
essary. It is well to put a large timber back of the gear to 
protect the bulldozer from damage at the time the gear goes 
solid. It is necessary to stop the test every little while, so that 
the gear may be allowed to cool and not become too hot. Fol- 
lowing are the results for several gears tested in this way by 
Prof. Gebhardt, of Armour Institute: 


e No. of Loss of 
$ move- Action Condition weight at 
© ments of gear of gear end of test Remarks 
A 2011 Smooth Good 2 Ib. 1% oz. 14 in. lost motion. 
E 1750 Very irregular Broke, test 1 1b. 634 oz. .During test several 
stopped parts were removed 
because of breaking. 
C 982 Veryirregular Broke, beat 2 lb. 37$ oz. 13$ in. lost motion. 
stoppe 
D After 400 to 500 movements the gear was out Friction parts worn 
of service. out before 500 move- 
ments. 
E 2500 Capecity increased 01b. 3 2/10 oz. No set. 


Partial results of an endurance test of the Harvey íriction 
spring gear are shown in the diagram. 

A friction gear should not stick. If it does there is no shock 
absorber for the next shock, and the gear will run with slack, 


Weight before Test 47/bs. 7502. 
Weight after Test 47/bs. 7§ oz. 
Loss Á oz. 
Probable Line above 
capacity of indicafor- 
First Test 
+++ Affer 1000 Closures 
—-— After 1560 Closures 


After Test: CH Free Height 
6" Closed Height | 


Ba 
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Compression 


Endurance Test of Harvey 8 In. by 8 In. Friction Spring Draft Gear 


and if it remains in that condition the entire rigging may be 
destroyed at the next heavy blow. 

The area of friction should be large. It has been found in 
duration tests that gears with small friction areas wear out 
more rapidly than those with large friction areas. Some gears 
have as low as 64 sq. in. of friction area, while some have over 
120 sq in. 

I know of a road which has had 40,000 gears with no expense 
for maintenance in three years. Another road has over 20,000 
gears, with an expense of maintenance of .021 of one cent per 
gear per annum. | 

I have seen reports of roads where the cost for maintaining an- 
other friction gear was 13 cents per gear; another 20 cents per 
gear for a period of nine years and three months on 5,800 cars. 
The cost in this case does not take into account the cost of 
couplers, center sills, end sills, etc., etc., but these figures alone 
are worthy of considerable investigation. 

It is essential that draft gears should have a low release, run- 
ning from 12,000 to 20,000 Ib. A high release means damage 
to the cars. I know of a train of 74 steel cars, where three 
couplers were broken, due to recoil, after the train had come 
to rest and the air brakes were released. 
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One road thought it was doing a fine thing when it used a 
gear with a closing capacity of 500,000 or 600,000 lb. It was 
said that the horn of the coupler showed practically no marks 
on the end sills; after trying many thousands of these gears, it 
is now discarding them as the gear had a very high recoil—too 
great for the car to stand and the draft gears went to pieces. 

It is rather dificult to determine just how one is to find out 
what the best gear is for the purpose from laboratory tests, as 
they are unable to reproduce the service conditions. 

Many roads pass on the value of the draft gear by the static 
test card, thinking that the gear with the largest area of card 
will show the best results in service. This theory one would 
naturally think would be correct, but it is not. My explanation 
is simply this, that the gears do not develop the same character- 
istics when struck a quick pile driver blow, or a blow in train, 
as they do on the static testing machine. 

In comparing a series of drop tests with those on a static 
testing machine it was found that the gear with the smallest 
area of card was the greatest shock absorber, while the gear 
with the largest static card gave the poorest results. There is 
no laboratory test that can give you the information of service 
tests. You may fid a gear that will stand up under certain 
laboratory tests, and will prove absolutely inadequate in service. 
There is no test like train service and no drop test like the test 
of dropping trains on trains. 


DRAFT GEAR RESULTS 


The Railway Age Gazette, in its request for an article on 
draft gears, stated: "The judges will base their decision on facts 
and evidence presented to show which types of draft gear are 
giving the best results." It evidently meant the best results in 
service and not in the laboratory tests. 

Let us assume that the average cost of repairs on a freight car 
is $60 per year, and that 45 per cent of the repairs is chargeable 
to draft gears. The draít gear cost for maintenance would then 
Le $27 per year. Mr. Fritts showed that friction gears will save 
64 per cent of the draft gear troubles. In other words, by using 
a good friction gear you could save 64 per cent of this $27, or 
$17.28. How long will it take to pay for a friction draft gear 
at this rate? 


SOME NOTES ON CHILLED CAST IRON 
WHEELS" 


BY E. B. TILT 
Engineer of Tests, Canadian Pacific 


In the following notes on the use of chilled cast iron in car 
wheels all questions of design, including flange and plate thick- 
ness, as well as weight, have been disregarded, and only the 
metallurgical problems of how to make white iron harder or more 
resistant to wear, and how to make the combination of white 
and gray iron in the flange stronger and tougher, have been 
considered. 

Fig. 1 shows a new 675 lb. M. C. B. 1909 design wheel, in 
accordance with the specification with reference to chill. The 
M. C. B. specifications prescribe a method of selecting wheels 
for test, which are drop-tested for strength and thermal-tested 
(114-in. ring of fluid iron poured around the tread) to show 
their capacity to resist the heating action of the brakes. 

Fig. 2 shows a flange which has been knocked off with a 
hammer to show the direction of break. This is one of the 
greatest sources of danger in the cast-iron wheel, though a seam 
at the throat very often precedes failure. Fig. 3 shows a typical 
failure due to over-heating by the brakes. 

“Brake burns" and “shell outs” are minor defects, but to in. 
crease the service of the wheels they should generally be a 
minimum. Jt is not known whether metal which shells out or 
brake-burns easily is dirty or has more impurities than a metal 


* Abstract of a paper presented before the American Society for n E 
Materials, at the seventeenth annual meeting, June 30 to July 3, 1914 
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which does not. It is hoped to get some connection between this 
trouble and the different coefficients of expansion of the com- 
pounds forming the metal. 

There is at present some disagreement among authorities on 
chilled cast iron as to the best mixtures. Some contend that 


charcoal iron of chilling quality is necessary; others that steel 


Fig. 1—Tread Section of a 1909 M. C. B. 675 Lb. Wheel 


scrap and ferro-manganese serve the same purpose. <A rep- 
resentative mixture of each is approximately as follows: 
CHARCOAL Iron MIXTURE 
Charcoal «pue EE ee As wane et Oh A ABC REI 70 per cent 
Serap wheels S sic re t Doe ENDENE r UR X ee n SaaS 30 per cent 
STEEL Scrap MIXTURE 
Coke pig PROG oc a duree AS 45 per cent 
Old wheels asu op toe b Cbr hon Meas Mene e cire he E Sus 45 per cent 
Malléable scrap ias ca sve sheer) rr e HOCH RA X d ER RC 5 per cent 
Steel: A eni a 1a ia SUE RA SAX OD pere uot Me wa a HEU 5 per cent 


Showing Direction of 


Fig. 2—-Flange Broken with Hammer, 


Fracture 


Wheels made of each mixture meet the specifications. In the 
author’s opinion service results depend on the final composition, 
and care of manufacture and inspection. Direct comparisons are 
difficult to make on account of different methods of keeping 
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records; and comparisons of wheels made now of coke iron with 
wheels made years ago of charcoal iron are difficult on account 
of changes in the service conditions. A representative analysis ` 
of present-day wheel iron, using coke pig iron and steel, is as 
follows: 


Total carbón «23k Ora Roda T ar e ee DR OUR es a ER 3.60 per cent 
Silicon: qus d acbscn ate AEQUO RC habe Pe Pot Ree oe o aya SC a t 0.60 per cent 
Manganese ouo va od pacc RO ROCA a e AR n Re DR C Aor pte coe 0.50 per cent 
Phosphorús 44:42 ce oro REOR EE EE UE 8 0.30 per cent 
e MC TER ae gam mu Ven ay ee ER 0.12 per cent 
Trons bes dein Be See x SA EE OO cU CUP RARA remainder 


Fig. 3—Typical Fallure Due to Overheating by Brakes 

The best proportions of the metalloids and their compounds, 
and the compounds of silicon and manganese are not definitely 
settled. Nickel, chromium, vanadium, titanium, and other metals 
have been used with results not always exactly determined. It 
is the author’s opinion, to be confirmed by further experiment, 
that the amount of total carbon should be low, say about 3.40 
to 3.60 per cent, rather than about 4 per cent, as with many 
white irons. The silicon content will generally be somewhat 
higher than the manganese, but both in the neighborhood of 0.60 
per cent. Good wheels are made with sulphur as high as 0.17 
per cent and phosphorus 0.50 per cent. 

An examination of Fig. 1 shows the flange to be white iron 
in part, and Fig. 2 shows the broken flange continued down 
through the gray iron, which is the usual direction of breaking. 
Fig. 4 shows stress-deformation curves for gray irons from the 
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Fig. 4—Stress-Deformation Curves for the Common Steels and 
Cast Iron 


sources noted, and for comparison the curve for the common 
steels is included. A curve for white iron is shown where it is 
thought it might be found. It is evident that the flange strength 
is dependent upon two substances. The first is the white iron 
which carries almost all the load until rupture takes place in it, 
when the gray-iron back takes the load; and it is evident that 
if both could be of the same elastic ratio an improvement would 
be made. A possible solution is to have as much white iron 
as can possibly be allowed, and also to have the gray iron as 
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hard as is possible without its being too brittle in the plates. 

In order to see whether the strength of white iron varied 
appreciablv in our regular practice, it was decided to test chilled 
cireular rolls, 2 in. in diameter, and partly chilled rectangular 
bars 1% by 2% in, similar in structure to the flange of a 
wheel Fig. 5 shows the ends of two rolls, also a regular wheel 


TABLE I.—HEicuHT or Drop ro Break Bars or WipEgLy DIFFERENT 


MIXTURES 

Combined Height of 
Quality Carbon, Drop 

of Silicon, per cent to Break, 
Iron per cent (estimated) How Cast Chill in. 
Wheel iron...... 0.68 3.50 Chiller Completely 15 
Wheel iron...... 0.68 1.00 Green sand None 27 
Cylinder ....... 1.27 TN Chiller Around edge 14 
Cylirder ....... 1.27 0.90 Green sand None 21 
Machinery ...... 1.60 es Chiller Mottled throughout 10 
Machinery ...... 1.60 0.60 Green sand None 18 


foundry chill block taken to show the amount of chill at each 
tap, and of one of the partially chilled test bars. These bars 
were drop-tested on 10 in. supports with a tup of 423 1b., caught 
on the rebound. The drop was started at 8 in. and increased 1 
in. at a time until the bar failed. The difference in height of 
the drop to break bars oí widely different mixtures, in chills 
and in green sand, is given in Table I. 

An interesting point is that when the wheel-iron bars are an- 
nealed in the pits with the wheels (a period of 4 days), the 
average height of drop decreases from 15 to 12 in. This would 


TaBLE II.—Dnop Tests on HALF-CHILLED Bars 
Depth of Chill, Height of Drop 


in. to Break, in. 
Max uml sena v cw Red x MORUF RR adea A Ten 5 
O WO M Sas 1005 jj 
INVETACE us "ERE d age i ? 


suggest that unannealed flanges are the strongest. When the 
unannealed bars are heated to 500 deg. F. and tested at that tem- 
perature, the average height of drop is increased from 15 to 20 
in. This suggests less liability to strip flanges by blows under 
heavy brake service. 

Records were kept for a number of months' operation of the 
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in tension, are shown in Table 2. The difference in the amount 
of chilled iron is at or near the neutral axis and has very small 
effect on the strength. 

In order to get a direct measure of the strength of the flange 
we have been drop-testing the flange of the wheels on a sma!l 


---- >Expansion, in. 


in 


Contraction, 


IG 20 25 30 35 40 45 


Time, minutes. 


0 5 10 


Fig. 6—Shrinkage Curves for 1 In. Square Bar, 12 In. Long, Wheel 
Iron, Cast in Sand 


drop-testing machine, with a 25 lb. tup falling on a striking 
block 2 in. wide with a face having the contour of the throat of 
the flange. After some experimenting Ó ft. was taken as the 
height from which to drop the weight, and we have found that 
for the same mixture the number of blows to break off the 


(a) 
Fig. 5—(a) Ends of Two Chilled Rolls; (b) End of Chill Block; (c) 


wheel foundry, by plotting the results of the drop tests, a con- 
sideration of which seems to show that the greatest strength of 
the white iron is accompanied by the greatest hardness, though 
the variation due to composition, or any cause other than flaws 
in the test specimens, is small. Representative drop tests on the 
half-chilled 11% in. by 2!4 in. bars with the white iron down or 


(b) (c) 
End of Partly Chilled Rectangular Block 


flange is inversely as the chill. This means that a soft wheel 
has the strongest flange. In service we have more stripped 
flanges in soft wheels than in hard, but this is due to the de- 
velopment of cracks in the throat of the flange. This suggests 
that the design of the wheel and care in securing enough chill 
are more important than differences in quality of the iron. 
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A possible improvement ‘in wheel iron, to avoid trouble with 
broken wheels, is the making of an iron with a low coefficient 
of expansion under brake action. Heavy braking results in 
heating the tread, with consequent expansion and pulling apart 
of the plates. Thermal tests on a large number of wheels show 
an increase in diameter of about 1/16 in. after the iron ring has 
been on two minutes, failure taking place after an increase of 
3/64 in. or more, depending on how much white iron or com- 
bined carbon is in the plates of the wheel. The harder the wheel 
the more readily it is broken in the thermal test. Part cooling 
curves for wheel iron are shown in Fig. 6. Note the expansion 
in cooling of one wheel mixture which was soft. A wheel 
poured from this would have the flange and tread chilled and set 
at once and the expansion due to the gray iron behind might 
cause some checking of the chilled iron, which would show as 
a defect developed later in service. So too it has been thought 
by some that brake heating produces circumferential throat 
sears, due to expansion of the tread which is resisted by the 


flange. If low-expansion iron is a possibility this tendency would 
be lessened. 
Experiments have been in progress for some time. The 


fuels used have been high and low-sulphur cokes and anthra- 
cite coal; and the mixtures have varied from all-scrap wheels 
to charcoal iron with malleable and steel scrap. Six test 
wheels have been cast from each test heat. of which two each 
have been thermal, drop and flange tested. Up to the present 
there has been no improvement on our standard mixture con- 
taining scrap steel. Our test work is to continue and it is our 
expectation that we will find mixtures and perhaps methods to 
improve the cast iron wheel. 


DISCUSSION 


Great emphasis was placed on the desirability of a perfectly 
even chill in the tread of a car wheel, and attention was called 
to variations in depth of lá in. to 14 in. A mechanically oper- 
ated chill was described by which this end couid be obtained.. 
It consists of a number of segmental blocks which are moved in 
towards the tread as it contracts in cooling. 

One speaker took exception to the practice of substituting 
coke for charcoal iron and maintained that it is impossible to 
cbtain the same evenness and depth of the chill with coke that 
could be obtained with charcoal. Jt was maintained that the 
reason for this superiority lay m the fact that charcoal iron con- 
tained mcre oxygen than coke iron and had the property of re- 
taining it through the cupola; and that this gave an added 
strength to the metal that could be obtained in no other way. 
It was the general opinion, however, that it is chemical compo- 
sition that is the controlling factor in the making of a car wheel. 
melting and pouring being the same, and that it is a matter of 
inditference as to whether the iron be made in a charcoal fur- 
nace or not. 


EATING IN THE Founpry.—Both the states of New York and 
llinois absolutely prohibit eating in the foundry. New York 
requires that suitable quarters be maintained to enable the work- 
ers to take their meals elsewhere in the establishment. Illinois 
specifies lunch rooms wherever practicable. Eating amid the 
dust and fumes of the foundry is plainly objectionable, as is the 
handling of chewing tobacco without washing the hands. The 
practice of allowing a period of 10 or 15 minutes in the middle 
of the morning for the «ating of food brought into the foundry, 
which is a relic of davs when the hours of labor were much 
longer, and is still common, especially in some parts of the 
Middle West, is reprehensible, as it does not allow time enough 
for the workers to go to and from the lunch room, and means 
that food is eaten amid dust and with dirty hands. Such a re- 
cess is hardly necessary with modern hours of labor, but, if 
given, should be long enough to allow washing and the use of 
the lunch. room.—/ rom Brass Furnace Practice, by H. W. 
Gillett, 
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INTERCHANGE INSPECTORS AND 
FOREMEN’S CONVENTION 


CAR 


The fourteenth annual convention of the Chief Interchange 
Car Inspectors and Car Foremen's Association was held in 
Hotel Sinton, Cincinnati, Ohio, August 25-27, President F. C. 
Schultz, chief interchange inspector, Chicago, presiding. The 
convention was opened with a prayer by Rev. Henry C. Martin, 
of St. Luke's Methodist Church, and the association was wel- 
comed to the city by Mavor Spiegel. The secretary-treasurer 
reported a cash balance of $31.19, and a membership of 422. 


PRESIDENT'S ADDRESS 


I want to call at this time the particular attention of the asso- 
ciation to a number of changes in the M. C. B. Rules of Inter- 
change, which I think are important and should result in. revo- 
lutionizing the handling of car equipment in this country. Rule 
No. 1 provides that each railway company must give to foreign 
equipment the same attention in the way of repairs that it 
gives to its own cars, and in discussing this rule during our 
meeting here, 1 hope that the members will place such inter- 
pretation upon this rule as will result in carrying out the in- 
tention of the framers of this rule, which, as I understand it, 
means that foreign equipment away from home will hereafter 
not be neglected. 1 hope further that the interpretation placed 
upon this rule at this meeting will result in a condition that 
will prevent cars not fit for service from being interchanged 
after October l. It is up to those who have charge of repairs 
to see that this matter is put squarely up to their car foremen 
to see that this rule is carried out. The benefits to be gained 
from carrving out the wishes of the framers of this rule are 
that the investment of the car equipment in this country will 
be materially reduced, for the reason that we have heretofore 
been obliged to carry a maximum amount of equipment, in 
order to take the place of that large percentage which is con- 
tinually in bad order, and therefore unfit for service. From oh- 
servations T have personally made I predict that, it the equip- 
ment is kept in shape as the rule provides, the number of 
cars necessary to carry on the commerce of this country can be 
reduced at least 5 per cent, and the saving in the cost of this 
equipment is apparent. I also wish to call attention to the foot- 
note under M. C. B. Rules 37 to 42, which permits us to in- 
spect a combination of worn out and decayed parts, and author- 
ize the handling line to make the repairs and bill the car 
owner. This rule is a step in advance, but in carrying it out 
I hope that those in charge of the car department will ad- 
minister this rule in fairness, and not saddle on the car owner 
the cost of damage which is due to unfair usage instead of wear 
and tear as this rule intends. The operation of this rule will 
work out a hardship on car owners unless it is carried out 
honestly. A very decided step in advance has also been made 
in the change in M. C. B. Rule 120 and the elimination. of 
Rule 121. 

When these rules go into effect, I clearly see the necessity of 
a practical man to pass upon the bills rendered under the foot 
note under Rules 37 to 42, and to make a decision as to the 
advisability of requesting the handling line to repair or destroy 
the equipment reported under Rule 120. I also see the necessity 
of the railroad companies providing at large terminals sufficient 
facilities to take care of the foreign equipment that will neces- 
sarily be held up at large interchange points as the result of 
the enforcement of these rules. This can best be accomplished 
by the co-operation of the interested lines who should estab- 
lish joint car shops in localities where the equipment necessarily 
will accumulate, and for the further reason that it is tar more 
economical to carry a stock of foreign material at one or two 
locations in a large terminal than require. each railroad com- 
pany to stock up with that material. Also the car shop men 
employed by the railroads can do more efficient work on their 
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own cars than they can when they are being switched on a 
miscellaneous lot of equipment. This will result in increased 
output, and also better work on foreign cars, as the men em- 
ploved in the joint shops will become more familiar with this 
equipment. In addition to this cars destroyed under Rule 120 
will provide a lot of good material that can be applied to cars 
that are to be repaired and not destroyed. Such facilities should 
in my opinion be located in territories where there are a large 
number of cars unloaded and an equal demand for empty cars 
for loading. This practice will eliminate the necessity of de- 
livering empty cars for loading in this territory, resulting in a 
large saving in per diem, as well as in switching charges. 

T also wish to call particular attention to the necessity of 
our members thoroughly familiarizing themselves with the 
Safety Appliance Laws, and to see that cars are not offered in 
interchange with defective safety appliances, and that when 
equipment is found with these defects, it is seen that it is 
promptly repaired. 

I want to remind the members of the fact that we are here 
especially for the purpose of discussing and arriving at an un- 
derstanding of the rules that have been adopted by the Master 
Car Builders’ Association. Attention is also called to the 
growing fecling that the services of car inspectors can he utilized 
other than for the purpose of car inspection, and that they can 
properly record and handle seal records, and such other data 
that is necessary to make complete interchange reports in addi- 
tion to the mechanical records now taken by them. This prac- 
tice has now gone bevond the experimental stage, and is being 
enccuraged by the executive officers of the railroads. Alt our 
members should assist in every way possible so that this prac- 
tice can be extended. 


DISCUSSION OF THE M. C. B. RULES OF INTERCHANGE 


Rule 1— The members seem to fully understand that this rule 
requires as complete and efficient repairs to foreign equipment 
as would be given to equipment of their own company, and 
that no distinction is to be made whatever. It was not taken. 
however, to mean that each road was to maintain the periodic 
inspections and attentions that are standard on some foreign 
roads, such as the repacking of journal boxes, etc. The car 
foremen were cautioned that in order to fully comply with 
this rule they must get their sheps in condition to handle 
this work. It was believed that the strict adherence to this 
rule would keep all cars in much better shape and eliminate a 
great deal of the damaged empty car mileage all over the 
country, as well as materially decrease the car shortage. in 
connection with this rule one member spoke of a complaint bv 
a mechanical officer that the repair bills received from foreign 
lines greatly exceeded those chargeable to foreign lines. He 
was told that this was caused by his road not keeping its 
equipment in proper shape, and that as many repairs were not 
made to the foreign equipment as might have been made pro- 
vided his road had the proper shop facilities. 

Rule 2—Vrouble has been experienced in the matter of card- 
ing old defects that in the mind of the inspector at the previous 
interchange point was not cardable, thus making the delivering 
line responsible, where, as a matter of fact, they received the 
car in its present condition. In a case like this it was be- 
lieved that the first inspector should make note of such defects 
in order to protect the line to which he delivers the car. Local 
arrangements are sometimes made where loaded cars with card- 
able defects are allowed to proceed to their destination for un- 
loading. provided the distance is not too great, the delivery 
line agreeing to take the car back. This 1s done to eliminate 
the cost of transferring the load, and where the car is safe to 
run to its destination this practice is believed justihable. Hew- 
ever, when the new rules go into effect, it is believed that the 
inspection should be tightened down and the above practice elim- 
inated. In the matter of refuse in cars, the delivering line is 
held responsible, and the cars are considered as bad order cars. 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


Vor. 88, No. 9 


Rule 3— lhe question was raised as to whether it was per- 
missible to apply doors and fastenings to empty cars previously 
loaded with rough freight, and charge the car owner for this 
work, provided the car was to be reloaded in a service that 
required these attachments even though the car was marked 

“For rough freight only.” and contained a notation that no 
doors or fastenings were required. This is to be referred to 
the M. C. B. Arbitration Committee. 

Rule 4— Trouble has been experienced in the case of wrecked 
cars where all of the defects were not carded at the first inter- 
change point on account of the inability of the inspector to ac- 
curately determine the full extent of the damage. Technically 
this makes the line delivering the car home responsible for the 
additional defects found at the joint inspection with the owner 
and the inspector, although it is known that defects were caused 
by the wreck. In cases such as these it was believed that if the 
first inspector was informed immediately, the original de- 
fect card could and should be corrected. Most of the trouble 
has been experienced where this was not done until some con- 
siderable time after the car was received home. One chief in- 
terchange inspector allows the car to proceed on “notation.” 
and does not attempt to make out a defect card until the full 
extent of the damage has been ascertained. Some of the mem- 
bers desired a definite rule covering these conditions. 

Rule 20—It was believed proper and permissible to bill car 
owners for placing shims in center bearings and side bearings on 
pedestal trucks in order to raise the coupler to its proper height. 
In the case of Fox trucks the shimming of the springs was 
deemed advisable and good practice. 

Rule 42— he interpretation given to the foot note under this 
rule is that in case of damage done to new or substantial parts 
on account of decayed or unduly worn parts the owner will 
be responsible up to a combination of defects of new or sub- 
stantial parts. In the latter case the delivering line will be 
charged for the combination and the owner for the decayed or 
worn parts. The chief interchange inspector must use his judg- 
ment in determining whether defects come under this rule or 
Rule 120, as no definite line can be drawn between these two 
rules on account of the varying nature of the damages or de- 
fects. 

Rule 115—A question was raised as to just what “individual 
ownership" meant, and the consensus of opinion seemed to be 
that private car lines were intended. It was decided that in- 
dividual ownership meant private car lines, the reason being 
given that these lines find satisfactory use for trucks of 50,000 Ib. 
capacity. 

Rule 120—While this rule relieves the necessity for obtaining 
home route cards, and leaves only two options for the car 
owners to choose, it does not give a definite time in which the 
owner of the car is to give authority for its destruction or re- 
building. This has previously caused a great deal of trouble 
under the old rules, and the roads that would trv to live vp to 
the rules strictly found their repair tracks overloaded, and often- 
times waited a year or 18 months for the necessary authority 
to dispose of the car. The members believed that a time limit 
was absolutely necessary, and are to petition the M. C. B. As- 
sociation to request the railroads to give Joint inspection reports 
on this rule their immediate attention, or to make some arrange- 
ment whereby the road holding the car can act on the joint in- 
spection after a certain time has expired. The Lake Shore 
makes a practice of investigating load transfers that are charged 
to them with a view of eliminating the trouble at the source. 
It was believed that if this was more generally done much 
better results could be obtained. Honesty is the basis of the suc- 
cessful operation of this rule, and all inspectors must clearly 
keep this in mind. 

The following officers were elected: President, F. H. Hanson, 
assistant master car builder, Lake Shore & Michigan Southern: 
vice-president, A. Kipp, chief car inspector, New York, Ontario 
& Western: secretary-treasurer, Stephen Skidmore, Big Four. 


TURNING CRANK PINS IN A QUARTER- 
ING MACHINE 


BY R. F. CALVERT 


The drawing shows an attachment used at the Horton, Kan., 
shops of the Chicago, Rock Island & Pacific for turning crank 
pius in a quartering machine. This shop has no special machine 
for doing this class of work, nor has it the attachment for use 
on the wheel lathe. Therefore this method of turning pins in 
the quartering machine was devised and has been in use for 
several years. 

The attachment consists of but two pieces aside from the tool. 
The piece .4 is a wrought iron angle or casting. One end is 


Attachment for Turning Crank Pins in a Quartering Machine 


made to fit the socket in the tool post, in which it is held tightly 
by a taper key. The other end, which is about 3 in. x 11⁄4 in., is 
slotted about 2 in. for a 114 in. rod. This slot allows adjustment 
of the tool post C for different size pins. Tool post C is a round 
rolled steel post 2 in. in diameter by 10 in. long, turned down to 
1'4 in. for about 3 in. on one end, and threaded for 2 in. from 
the end. The other end is bored or broached to take the tool. 
which is secured by a set screw. This device will be found useful 
in shops not equipped with the special devices for doing this 
class of work and also in the more up-to-date shops where the 
other machines are rushed. 


DIES FOR FORGING RUNNING BOARD 
SADDLES 


BY J. LEE 


The dies illustrated are used on a No. 5 Ajax bulldozer 
for the manufacture of pressed steel running board saddles for 
box car roofs. The type of saddle is shown in detail in Figs. 1 


$ Qu /siche diam. Distance 
Pipe around £ Rivet J ! 


Fig. 1—Pressed Steel Running Board Saddie 


and 2. 
B and C being the moving and stationary dies respectivelv. 


The arrangement of the dies is shown in Figs. 3 and 4, 
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SHOP PRACTICE 


WI 


Blanks are first cut in the form shown in Fig. 2, the holes and 
slots all being punched in one operation by means of a die on 
another bulldozer. 

In operating the dies the blank is placed in the machine in 
front of, and against the stripper D on die C, with the end 
against gage .1. The moving die then makes the stroke 


Fig. 2—Completed Saddle, and Blank from which it Is Forged 


and forms the saddle around die C. The tools HH, one of which 
is removed to show the interior of die B, form the ends K. A 
feature of the die B is the clamping and stripping device, con- 
sisting of four projecting pins E, which are held out bv heavy 
springs; this works in conjunction with the stripper on die C, 
rigidly clamping the stock during the stroke of the machine. 
When the moving die has moved forward a certain portion of 


Fig. 3—Dles In Place on the Bulldozer, Showing Stripper D Locked 
In Compressed Position 


the stroke, these pins are forced in by the stock, which is held 
securely against the stripper D, and as the stroke is completed, 
both the stripper and pins are forced flush with the die faces. 
As the moving die returns to rest, the pins resume their former 
extended position ready for the next stroke. These pins act as 
strippers, ensuring that the form is left on the stationary die. 
The stripper D. which is spring operated, does not, resume its 
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extended position, being automatically locked flush with the die 
face, as shown in Fig. 3, by two pins which are attached to the 
handle G. Before removing the saddle from the machine, ends 
FF are bent over by hand. This completes the saddle and the 


Fig. 4—Stripper D In Release Position 


stripper is then released by raising handle G, when it resumes the 

position shown in Fig. 4, and removes the saddle from the die. 
The strap shown at J in Fig. 1 is also made with the same 

dies. This requires the application of a packing strip, Fig. 5, 
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is also moved along the spindle to the required length. The tools 
HH on the moving die have an offset, and are reversed to ac- 


Fig. 5—Extension Used on Stationary Die When Forging Saddie 
Straps 


commodate the thicker stock in the strap. With these changes 
the dies are ready for use in bending the straps. 


PIPE BENDING MACHINE 


BY PAUL R. DUFFEY 


A pipe bending machine, the construction of which is shown 
in the drawing, is a very serviceable pneumatic device for use 
on the car and shop tracks. The double bending die permits the 
bending of pipe to either a large or small radius. Hinged blocks 
are attached to the channel side frames, and when using the 
upper die these serve to support the pipe in line with the die. 
When not in use they may be turned down inside of the frames. 
thus leaving the top of the frames in line for the lower die. The 
12 in. brake cylinder which operates the dies holds the pipe 
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Method of Applying Hinge to Side Channel. 


Pipe Bending Machine for Shop or Car Repair Tracks 


which is bolted around the projecting portion of the stationary 
die to make up the difference in depth. This has an extended 
slot in its face through which the stripper works. The gage 4 


rigidly in place, with no chance for slipping. With proper manip- 


ulation this machine very much lessens the chance or crushing 
pipe in making short bends. 


ORGANIZATION OF ENGINE HOUSE FORCES 


Prize Article of Recent Competition Also Touches On 
Equipment for 36-Stall House and Machine Shop 


BY R. G. GILBRIDE 
Locomotive Foreman, Grand Trunk Pacific, Graham, Ont. 


The matter of organization of the average engine house is left 
largely to the foreman, and depends to a large extent on general 
conditions and the volume of traffic handled. On the railways 
on which I have been employed the stores department has been 
a separate department and under the control of a general store- 


Fig. 1—Organization Chart 


keeper, while the handling of coal was under the fuel depart- 
ment, the work being done by a contractor on the tonnage basis. 
This I consider the best practice, as it is more economical and 
relieves an already overcrowded foreman of work that properly 
should not belong to him. 

The engine house organization shown on the accompanying 


Enginemen's Register and Rest Boek at 


at the shop. should place his engine on the coaling track, and 
after making his usual inspection, the engine should be taken 
charge of by the hostler. The hostler's first duty should be to 
examine the crown sheet and see that the enginemen do not re- 
move any tools belonging to the engine equipment. After the 
engine is coaled, sanded, and moved over the ash and inspection 
pits, it is placed in the engine house. During this time the en- 
gineer books in on the rest or register book provided for that 
purpose, and shown in Fig. 2, and reports the necessary work 
on the work book. This work book can be made with carbon 
sheets attached in triplicate if desired, to save copying the work 
reports, but I have obtained the best results with the work book 
in which the men make the one report, which is copied by either 
the leading machinist or a man assigned to the work. The en- 
gine crew should be instructed to report the work in the follow- 
ing order: 

(1) All boiler work, including grate gear, ashpan, and front 
end work; 

(2) Air brake work; 

(3) Machinist's work and minor repairs to cab, pilot, etc. 

By this time the shop inspector will have completed his in- 
spection and made his report in the shop inspection book, which 
should be inspected daily by the foreman, and where engineers 
have failed to make the proper inspection, the matter should be 
brought to their attention. The locomotive should be inspected 
by the boilermeker immediately after it has arrived in the shop, 
¿s to the condition of the grates, tubes, brick arch, ashpan and 
other fire prevention parts. Bo 

The work reports and engine inspector's report are then 
handed to the various workmen by the leading machinist, who 
should endeavor to specialize the various classes of mechanics 
as much as possible, and arrange for any machine shop work, 
especially if new parts are to be gotten out. When the work 
has been completed, the various workmen hand their work slip 
back to the leading machinist and go to the work book and sign 
for what repairs they have made; this is very important in the 
event of law suits when questions may arise as to what work 
has been done. The leading machinist then O. K.’s the machine 
work to the engine despatcher, and also O. K.'s the machine 
work on the call board, the boilermaker charge hand following 
the same routine. This can be handled through a shop telephone 
system. The hostler then notihes the lighter-up men to put a 
fire in the engine, but this should not be necessary if the men are 
at all interested in their work, as they will then anticipate the 
completion of the repairs, and be ready to put in the fire at 


Fig. 2—Register and Rest Book 


chart, Fig. 1, is recommended. A coal chute of either the ramp 
type or the mechanical type, having two coaling tracks and with 
sand delivery to each track, should be used, the tracks leading 
directly to the inspection pit and ash pit tracks, which should 
be equipped with an air cinder hoist. The engineer, on arrival 
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once. However, it is not always advisable to have an engine 
lighted up at this time when the movement of traffic is not heavy. 
Care should be exercised in the use of the blower. 

A washout board, having room for all of the engines assigned 
to the terminal, and dated from the first to the thirty-first of 
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the month, should be displayed in close proximity to the engine 
despatcher's desk. This board shows the date each engine is 


Fig. 3—Wagon for Washout Equipment 


due for washout, or if on a mileage basis, the mileage made each 
trip. The board is kept up to date by the engine despatcher, 
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acting under the foreman's instructions. The hostlers then can- 
not fail to know just what engines are due for washout, and 
should place them accordingly. The washout gang should be 
provided with a suitable washout cart, similar to the one shown 
in Fig. 3, capable of holding all of their tools and the washout 
hose, as there is a great loss of time from this class of labor 
moving their tools and hose from engine to engine. Spare 


washout plugs should be kept in this cart. The cart is mounted 
on hand car wheels, and has room for the men's clothes, and the 
lower shelf holds their long box wrenches and cleaning rods. 
On the reverse side a recess about 8 in. or 12 in. deep is made 
for the storing of the washout hose. The cart is easily made, 


Fig. 4—Portable Test Pump 


and with the use of old material costs about $10. The system 
of washing out with hot water and blowing off through a blow 
off line is now practically general. 

As soon as the washout is completed the inspector should go 
over the engine and make out the necessary cab cards and 
office records. Cab valves should be repacked, if necessary, at 
this time as well as the try cocks cleaned out and the gage 
glasses changed. One man should be assigned to this work, as 
it requires special tools, and he is also called upon to make 
records as to the condition of the gages, etc. 
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The washout gang also make all hydrostatic tests which are 
required by the government. For this purpose a handy arrange- 
ment is the portable test pump shown in Fig. 4. It is also 
mounted on two old hand car wheels and was made from a 
discarded 8 in. air pump, the air cylinder being removed and a 
water cylinder of smaller diameter applied. By coupling to the 
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supplied before the expiration of 24 hours, the order is annulled. 
The practice of stating the cause of not supplying power pre- 
vents any discussion at a later date on this question, and 
each department has a record. The orders should be numbered 
commencing with one at midnight daily. 

As soon as the engine is supplied the engine despatcher in- 


AND FIREMEN PREVIOUS TO TAKING OUT THEIR TRAINS 


Dey 


Fig. 6—Appearance Book 


water and air line, a quick and reliable test can be made; this 
is also convenient for making tests of steam and exhaust pipes. 
For outgoing extra freight engines, or anything except regular 
engines, the transportation department should present regular 
printed order blanks in duplicate at least two hours before the 


Fig. 7—~Two-Wheel Truck for Carrying Rods 


time the engine is required. The order blanks should be made 
with a perforated bottom stub, which the engine despatcher fills 
in and hands to the transportation department call boy when 
supplying power. The upper portion is filed by the engine 
despatcher, with particulars as to the engine number and the 


Fig. 8—Tool for Turning Tumbling Shafts 


time supplied entered on it. The transportation department call 
boy then pins the stub to the duplicate to be filed by that de- 
partment. This duplicate is for use in the event of the mo- 
tive power department being unable to furnish the power 
when required, as notations are then made on the back of the 
two orders as to the cause of delay. If the engine cannot be 


dicates this on the call board opposite the engine number and the 
names of the engine crew, showing the time ordered and the 
direction in' which the train runs. The call boy is then despatched 
with a call book containing the same particulars as on the call 


Fig. 9—Spring Rack 

board, which the engine crew is required to sign. The call book 
should be examined by the engine despatcher immediately on 
the boy's return. The call board used by the writer is about 5 
ft. by 5 ft. 10 in., working in a sliding frame so that it can be 
raised and lowered, and contains the engine number, the train, 


Fig. 10—Turbine Saw and Drill 


the time ordered, the names of the crew and three columns for 
showing the machine work O. K., the boiler work O. K., and 
the engine fired O. K. At the bottom of the board room is pro- 
vided for spare men, and men on sick leave or leave of absence. 

It is the hostler's duty when taking the engine out to sce that 
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it is properly equipped and also to test both injectors. Situated 
at the center of the turntable on one side, or in close proximity 
to the outgoing track, there should be an engineer's tool box 
rack, made of iron pipe, with shelves to suit the size of the 
terminal, on. which the hostler or engineer will place the tool 
boxes when the engine is coming in, and remove them when 
going out. Fig. 5 shows the standard equipment recommended 
for the engineer's tool box. 

The engine crew on arrival at the engine house must sign the 
appearance book, the form of which is shown in Fig. 6, their 


Fig. 11—Plates for Molding Metallic Packing 


signatures being witnessed by the hostler or the engine des- 
patcher. Either the hostler or the engine despatcher should also 
be required to note the time that the engine leaves the shop 
tracks, and whether there are any delays. This is very important 
as while, of course, the transportation department will never at- 
tempt to place any blame for delay on the motive power depart- 
ment, yet this information sometimes proves extremely useful. 
In the handling of the repair work, endeavor should be made 
by the foreman to specialize as much as possible; one man 
should be assigned to go over the electric headlight equipment, 
and another to side rod work. If the inspector is not too busy 
he can also tighten up all loose nuts that he finds, and look after 
the setting up of wedges and the replacing of tender journals. 
The renewal of piston rings and their examination should be 
at regular intervals, and at the time this is done the date should 


Fig. 12—Iron Storage Rack 


be stenciled on the inside of the cylinder casing. Thus R. 12- 
1-14 would indicate that the cylinder rings were renewed on this 
date, and if they were only examined, the letter E is used. 

At a terminal of this size a heavy repair gang should be main- 
tained, independent of the running repair men, to handle the re- 
newal of side rod bushings and driving box brasses, heavy re- 
pairs to motion Work, the turning of tires and all work of a 
gencral repair nature. This will assist greatly in keeping the 
power out of the back shop longer. For the handling’ of side 
rods, couplers, air pumps. draw bars, and springs, a two-wheeled 
truck like that shown in Fig. 7 is convenient. This is made 
from II, in. iron with a voke rising above the center line of the 
wheels, and a second hand pair of hand car wheels is used. 


Most foremen at outside stations where they have only a 
small lathe have trouble when an engine comes in with a 
broken tumbling shaft, which requires a large lathe to swing it. 
To turn the ends without bending the arm, the device shown in 
Fig. 8 will prove of great value. A guide 4 is fitted into the tool 
rest and the fingers engage in the recess marked B. There is a 
key-way on the tapered center, and by using the feed this tcol 
will do the work quite satisfactorily. The spring rack shown in 
Fig. 9 is made from 1 in. by 3 in. flat iron and needs no special 
description. The air motor shown in Fig. 10 has a saw for 
metallic packing on one end and the other will hold a drill socket 
for drilling staybolts, or it may be used for buffing. The center 
part of this air motor was made from an old side rod bushing, 
bored eccentric and fitted with slots in which are set four blades 
1⁄4 in. by 2 in. by 4 in.; the feed is through 114 in. pipe cut down 
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Fig. 13—Air Holst and Crane 


to 3 in. opening. where it enters the motor and the exhaust is 
underneath. ‘This avcids the use of hack saw blades. 

The plates shown in Fig. 11 are for making metallic packing. 
They were made from second hand balance plates, and if care 1s 
taken in the molding, the packing does not require turning after 
it is made. Fig. 12 shows an iron storage rack which can also 
be used for tubes or piping. This is made from old rails held 
in place by 34 in. bolts and iron pipe. The upper portion with 
the doors is for storing brass castings or other valuable material. 

Fig. 13 shows an air hoist and crane which can be made very 
cheaply. The center pillar is made from a 6 in. piece of pipe 
and the.side supports are small sized rails. The 6 in. pipe is 
screwed into a broken steam chest cover imbedded in concrete 
and the counterbalance is a piston head that was scrapped. The 
pipe itself was filled with concrete when put in position. This 
machine serves the planer. two drills and the hydraulic press. 
The carrier bar is a rail with the flat side up. 
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MASTER BLACKSMITHS’ CONVENTION 


Including Papers on Spring-Making, Frame Repairing, Case- 
hardening, Heat Treatment of Metals and Shop Kinks 


The twenty-second annual convention of the International 
Railroad Master Blacksmiths’ Association was held August 
18-20 at the Hotel Wisconsin, Milwaukee, Wis.. H. E. Gamble, 
of the Pennsylvania Railroad at Altoona, Pa., president of 
the association, presiding. The opening prayer was offered 
by Dr. Levi and the association was welcomed to the city 
by the mayor of Milwaukee. Addresses of welcome were 
made by A. E. Manchester, superintendent of motive power; 
J. J. Hennessey. master car builder, and J. F. Devoy, assist- 
ant superintendent of motive power, of the Chicago, Mil- 
waukee & St. Paul. 


PRESIDENTS ADDRESS 


The Pennsylvania Railroad in the year just closed carried 
111.000.000 passengers without having a single train accident 
in which a passenger was killed.. The blacksmith certainly 
played a part in this achievement. “Safety First" should 
be the watch word of this association. We are striving, and 
have been successful all these years, to find out the best 
ways and means to do our work, so as to protect the traveling 
public and the many companies we represent. Why not 
look up "Safety First" for those about us in the mills and 
shops, training the men under us to protect one another? 
We have in our smith shop at Altoona a smith whose duty 
it is to dress the heads of all tools from all over the plant, 
such as keys, drifts and pins, used so much in the boiler 
shop, as well as our own tools in the smith shop. Men will 
get careless, and we think that by Faving this smith set 
apart for this class of work we have prevented many an 
accident. A "Safety First" blacksmith is a good asset for 
any shop. 

There is nothing like exchanging ideas. Let us all work 
for better methods in doing our work; stop, think and listen; 
always consult the men above you; be sure you are right; 
cultivate the habit of getting there, no matter what size shop 
you have. Come to these conventions and feel at home. 
Tell us something, it all counts; no member can afford to 
say nothing. 


ADDRESS RY A. E. MANCHESTER 


A. E. Manchester, superintendent of motive power, Chicago, 
Milwaukee & St. Paul, addressed the convention in part as fol- 
lows: 

Your association is one of those that have helped. by better 
methods and management, to make up for some of the losses 
in the earnings due to increased taxes and higher rates for ma- 
terial and wages, railroading standing almost alone among the 
industries as the one that has steadily and constantly reduced 
the rates on the things it had for sale. namely, transportation, 
and at the same time has to a large extent improved its quality. 
But the unfortunate feature of this all is that the public, the 
purchasers and users of this commodity, fail to appreciate the 
fact that they are receiving the best and cheapest transportation 
in the world, and it ought to be one of the aims and efforts of 
every association to work for the bettering of the methods of 
railroad building, maintaining and operation, and let their lights 
so shine that wherever an opportunity affords they will bring 
forth these thoughts in a form that will help to bring a better 
understanding of true conditions to the minds of the general 
public. 

To illustrate, the railroad with which I am associated has, 
since the year 1875, reduced its average rate of transportation 
from 2.5 cents per ton per mile to a rate of 0.79 cents per ton 
per mile for the year which closed June 30, 1913. You will see 
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from this that the road now receives an amount equal to one- 
third for the unit of service as compared with 1875. 

Can you think of any other commodity that 1s today sold at 
any such a depreciated rate? When these matters are referred 
to, the answer will probably be that your railroad is vastly over- 
capitalized, and that you are looking for a return on a Nctitious 
capital, but these statements are made without a true knowledge 
of the facts. As to the rate received for transportation, a year 
ago the average rate for all the railroads in the United States 
was 0.75 cents per ton per mile for moving freight. ln England 
they received 2.5 "cents, in Germany, 1.44 cents, and in France 
1.39 cents. If the rates received in the United States were equal 
to those paid in the European countries, the railroads here could 
readily meet almost any demand that might be made upon them 
so far as taxation, rates of pay, etc., went and still pay a reason- 
able dividend on the investment in the property. 

] recall a few vears ago attending a political meeting, in which 
the speaker was trying to show what great things his party had 
done for the good of the people of Wisconsin. lle said, "We 
are building in Madison a new capitol building; it will be one 
of the finest in the United States, and will cost about $6,000,000 
to build. You will not have to pay one penny of the cost of 
building that building; it will all be taken out of the railroads." 
And the people cheered; that was a great hit. The party was 
getting something for nothing, and they were to get the benefits. 
It is such a feeling and spirit as this that has got to be cor- 
rected and better understood before railroads will have a fair 
chance to maintain or improve their conditions. 


CARBON AND HIGH SPEED STEEL 


George F. Hinkens, Westinghouse Air Brake Company! 
To determine the proper forging heat for high speed steel 
is a matter of experience on the part of the tool smith. Care 
must be exercised not to work it at too low a heat. as it 
will cause the crystals to crush and rupture. It is dangerous 
to forge it aiter the temperature has dropped below a bright 
yellow. There are as many methods for hardening high speed 
steel as there are brands. One method that gives good 
results is to heat slowly up to the sweating point, or about 
2.200 deg. F. after which cool the cutting point of the tool 
in oil (if lathe or planer tool), and when thoroughly black, 
cool rapidly in compressed air blast. In hardening taps, 
threading dies, reamers and milling cutters made from high 
speed tool steel, it is good practice to insist on slow pre- 
heating in a furnace at a temperature of 1.500 deg. F. and 
then submit to a temperature of 2.200 deg. F. or move to 
an adjacent furnace. 

The Westinghouse Air Brake Company anneal high speed 
steel by placing it m a tube or pipe large enough in diameter 
and length to accommodate the work. Both ends of the 
tube are provided with a screw cap. After the work is placed 
in the tube and before screwing on the cap we put in from 
a tablespoonful to a handful of resin, screw on the cap, heat 
for six hours and let the pipe and contents cool with furnace 
gradually to atmospheric temperature. Work of large bulk 
is heated in an open furnace at 1.450 deg. F. for six hours. 
It is then removed and buried in hot burnt casehardening com- 
pounds or extremely hot ashes and left there until cold. 

Furnaces used for hardening high speed steel should be so 
constructed that the oxygen of the air from the blast and 
fuel opening will not attack the metal, as this would result 
in scale. blisters, uneven heating, cracking in hardening and 
general bad results. A furnace within a furnace would be 
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ideal. Such a furnace would prevent the oxygen of the air 
from attacking the work and would be suitable for large 
pieces, such as drop hammer dies. For smaller pieces a 
muffle should be used. 

H. A. Hatfield, Canadian Car & Foundry Company: In 
ordering steel a careful study should be made of the condi- 
tions to be taken care of and full information furnished with 
the order; by doing this there can be no misunderstanding 
of what grade of steel is required and the manufacturer will 
be in a better position to provide the steel required. 

By testing new bars of steel for hardness and stamping 
each piece taken from it with the hardness number it will 
enable the tool smith to better regulate his work and permit 
of establishing standards that will give the best results. Con- 
siderable information can be gained from an examination 
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of the fracture of the bar when it is broken, provided it is 
broken under standard conditions, that will aid the expert 
tool smith in hardening the tools. The hardness testing ma- 
chine is of particular value in establishing standards and it: 
constant use is advisable for this end. In doing this work 
the tools of different hardnesses should be watched carefully 
in the shop and their service noted. Its use will also permit 
of making more detailed requisitions for material. The hard. 
ness alone, however, does not indicate the perfect tool, fcr 
oftentimes overheated tools may have the requisite hardness 
and break on account of being overheated. 

In selecting a furnace a design should be chosen that may 
be readily repaired. The burner provided should permit of 
close regulation. In fact, every point should be carefully 
considered. The direct vision spectroscope has been found 
very satisfactory in determining the temperature of the work 
in the furnace. 


TOOLS AND FORMERS 


H. G. Sharpley, Lima Locomotive Corporation: With the 
introduction of the modern smith shop machines it is neces- 
sary for the smith shop foreman to devise suitable tools and 
formers to use in them so that they may develop the greatest 
efficiency. In doing this the total cost must be carefully con- 
sidered and this should include the increased overhead ex- 
pense occasioned by the more expensive machines. The smith 
shop foreman must keep in close touch with the foreman of the 
tool room and co-operate with him in keeping the tools in proper 
working condition. 

J. W. McDonald, Pennsylvania Railroad: The following dies 
ond formers are very easily made and have given good results: 
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Fig. 1 shows the dies and method of forging spring hangers 
used on tender trucks. On account of not having a forging 
machine large enough to make these hangers, I was compelled 
to make them under a steam hammer. The stock 4 is roughed 
down to size and cut to length as shown at B. It is then 
reheated and the end reduced as shown at C. The end is then 
cut to length as shown at D. The forging 1s then placed in die 
No. 1, and with tool No. 3 the top is spread so as to start the 
fibres of iron as shown at E. In the next operation the iron is 
reheated to a welding heat, placed in die No. 2, and, using tool 
No. 4, the top end is forged down as shown at F. With the 
same heat and the same die with tool No. 5, both ends of the 
hanger are cut off at the same time to proper length as shown 
at G. In the fourth heat the bottom of the hanger is cut half 
round as shown at // and J. This completes the hanger in the 
rough; K shows the finished hanger aíter the ends are turned 
on the machine. Several of these hangers after being completed 
in the rough were sawed in about six or eight sections, then 
given an acid test to learn positively if the fibre of the metal 
had the flow in the proper direction. In all cases it was found 
that the metal had flown as intended and as indicated by the 
dotted lines at G and J. The finished hanger is shown in Fig. 2 

Fig. 3 shows dies for bending steam pipe flanges on a pneu- 
matic bending machine equipped with an 18 in. cylinder, 3034 in. 
stroke. With this attachment you can produce work of this 
kind at a very low cost, as well as reducing the hard labor that 
is involved when they are made by hand. These rings are as 
rear perfect as can be made. You will note that the ends of 
the iron do not meet within 34 in. This allowance is made for 
scaring which is done on one side only. The plunger head 
is bridged to allow the ends of the rings to pass under while 
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Fig. 2—Finished Hanger Made In the Die Shown In Fig. 1 


Lending; also the nead is hinged on the back end so that it 
may be raised to remove the ring after bending. An elliptical 
ring is formed with the same dic by using a shoe on the face 
of both formers, corresponding to the shape of the ring desired. 
When welding cither ring, use round iron to fill in the scarf. 
This is accomplished by taking a separate heat on each piece, 
and permits of welding in one heat. 

Fig. 4 shows dies for making ashpan connecting jaws. The 
amount of metal required to make this jaw cannot be gathered 
from a 5$ in. by 2 in. bar. To overcome this difficulty we first 
punch pieces to the shape shown at 4. We then punch a 7/16 
in. hole on the ] 15/16 in. end, and also punch a 7/16 in. hole 
in the straight piece of 5s in. by 2 in. iron, then rivet the three 
parts together just sufhcient to carry them to the machine for 
welding. The completed forging is shown in Fig. 5. In this 
way we get a very satisfactory job at a very low cost, as there 
is no slotting work necessary. Up until the time we designed 
this die, this piece was forged solid at the steam hammer, and 
the center was slotted out in the machine shop. The cost for 
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slotting exceeded the cost of the complete jaw, as it is now 
made in the forging machine in the smith shop. I recently com- 
pleted 100 of these jaws. This work is done on a 24 in. 
machine. 

Fig. 6 shows dies designed to form the back end of the back 
flue sheet brace. This piece is first roughed out under the steam 
hammer, then taken to tlie machine and upset and punched at 
the same heat. This makes a very clean piece of work as 
compared with making by hand. The hole is punched with one 
blow, by doing which the metal is much less liable to be fractured 
than if done by hand. The work is done on a 2% in. machine. 


DROP FORGING 


The gist of the papers and discussion on this subject is as 
follows: Many times fully as good work may be accomplished 


Fig. 3—Dies for Bending Steam Pipe Rings 


under the steam haminer as is done with drop forge hammers. 
Those shops tnat do operate this class of machinery, however, 
have found that considerable saving can be made by the proper 
design of dies where there is a large quantity of work to be 
made. In small orders that do not require a large quantity, 
cast iron dies are used with very good success, although it is 
stated that they do not give the finish that a steel die does. Cast 
iron dies are good for rough work and for blanking out work 
that requires two operations. Where standards are maintained 
throughout the system the drop forging machines may be used 
to great advantage with a minimum number of dies. One mem- 
ber uses scrap axles for dies and finds that they will give from 
5.000 to 18.000 pieces. From 50 point to 60 point carbon was 
recommended as being the best steel for dies. 

Numerous cases were cited where it was found impossible 
to get machine shops to furnish the dies required, and in some 
instances the foremen were obliged to resort to cast iron dies 
in order to get the work out, as they could get them made 
much easier. This, of course, was believed to be poor practice 
and the members thought that if proper co-operation was received 
from the machine shop better results could be obtained and 
more work accomplished. Considerable discussion was centered 
in designing the dies so that the metal would flow properly. 
The upper die should be the deeper of the two, as it has been 
found that the metal will flow upward better than it will flow 
downward. In some cases it has been found advisable to place 
a vent in the die so that the air may escape, and thus facilitate 
the flowing of the metal. The clearance in the dies will be in 
accordance with the shape of the work that is to be forged, and 
- where the required clearance is greater than that called for by 
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the drawing the trimmers can be used to take out the surplus 
metal. 


SPRING MAKING AND REPAIRING 


F. F. Hoeffle, Louisville & Nashville: Care should be taken 
to see that the proper grade and kind of steel is obtained for 
the springs. Springs should be set so that when they bear the 
greatest load they will carry it in an almost straight position. 
The condition of the roadbed has a great deal to do with the 
success and life of springs, as also do flat wheels, low joints, 
etc. All the plates in the spring should be of equal thickness 
so that the load will be distributed proportionately to all plates. 
In general, tempering must be suited to the amount of carbon 
contained in the steel. When using oil for quenching, a little 
fresh oil should be added every day or so to replace the burnt 
oil, and when the whole mass becomes pretty well burned it 
should: all be changed, as worn out oil loses its power and will 
not give the desired results. 

F. B. Nielsen, Oregon Short Line: A record of the life of 
springs should be kept by punching the dates on the bands 
when a spring is placed on or removed from an engine. The 
Oregon Short Line has been experimenting with vanadium steel 
for springs and finds that if it is treated properly it is much 
superior to carbon steel. A pyrometer should be used to deter- 
mine the accurate temperature, for otherwise the best results will 
not be obtained. 

DISCUSSION 


John Carruthers, Duluth, Missabe & Northern, stated that he 
had excellent results with vanadium steel springs. These springs 
are heated to 1.700 deg. F. and set to the proper shape, then 
cooled in oil. They arc then reheated to 1,650 deg. F.. and again 
cooled in oil. They are then tempered in a tin bath of 1,000 
deg. F., as it has been found that they will float in a lead bath. 
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Fig. 4—Dies for Making Connecting Jaws on Ashpan Levers 


In order to do the work properly a pyrometer is used to record 
all temperatures. The carbon steel springs are heated to 1,600 
deg. F .and tempered in a 750-deg. bath. It has been found 
that by heating the old springs they can be brought back to 
their proper shape and flexibility. Some members took exception 
to this process, believing that it was not necessary to quench the 
vanadium steel springs after they have been set, stating that 
they would put the springs back into the furnace, bringing them 
up to the required heat and then quench them in oil, proceeding 
the same as did Mr. Carruthers. 

It was pointed out that the springs were not always responsible 
for the failures, as it has been found in some cases that they 
have been forced into compression so that short spring hangers 
may be used. This was, of course, deemed very bad practice. 
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On the Chicago & North Western the practice is to make all 
the springs in the Chicago shops for the whole system. The 
springs are carefully tested and standard lengths of spring 
hangers are used so that the springs will not be unduly com- 
pressed in application. As the old springs pass through the shops 
they are brought up to standard. Carbon steel is used entirely 
on this road. 


FRAME MAKING AND REPAIRING 


Geo. Hutton, New York Central & Hudson River: By 
means of the electric welding process and the oxy-acetylene 


Fig. 5—Jaws Made In the Dies Shown in Fig. 4 


burners it is now possible to make most any weld on the 
engine. At our West Albany shops we have not had a frame 
off an engine on account of breakage in eight months and 
only three in two years. All the welding is done by elec- 
tricity; we have not used oil in two years. A point that 
should be carefully considered in making frames is the an- 
nealing and heat treatment of them, especially cast steel 
and vanadium. I believe that much better results will be 
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Fig. 6—Dies for Forging the Back End of Back Tube Sheet Braces 


obtained and much less breakage experienced if all frames 
are heat treated as well as annealed. 

C. E. Lewis, Pennsylvania Railroad, Baltimore: The best way 
to weld a frame is at the forge, but often it is not expedient 
to remove the frame from the engine and in this case good 
judgment must be used. When cost is considered oil is 
cheaper than Thermit and the work can be done more quickly. 
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There are many places where Thermit can be used and oil 
cannot. The main point in welding a frame is to see that 
it is properly preheated. All welded frames should be an- 
nealed after welding by leaving the furnaces on until the 
frame has become cool. 

Ill-fitting pedestal caps and the drop of engines on turn- 
tables, which often amounts to as much as 3 in., are a great 
cause of frame breakages. The practice of applying clamps 
to frames rather than welding them at once is bad practice, 
as it 1s liable to cause the frame to break in other places. 

J. N. Poland, Richmond, Fredricksburg & Potomac: We 
use both the Thermit and the electric welding processes and 
both give excellent results. Out of 65 frames welded by 
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Fig. 7—Method of Making Oii Welds in a Locomotive Frame 


Pedestal cap mn place only 
when making weld of G ° 


NOTE 


1—When a frame is broken at the pedestal as shown at I or 2, the 
corner is cut out at .4, B and C, the ends shaped and a new corner is then 
fitted and placed in position. Pieces of iron 3 in. by % in. are fastened 
with a small stud on each side of the frame at the points where welds 
A. B and C are to be made, with the grain of the metal running parallel 
with the grain in the frame; then each point is heated and welded. 

2—When the frame is broken at the pedestal as shown at 3, the frame 
is cut out as shown and a piece of metal is shaped to fit and allowed to 
end beyond each side of the frame; heat is then applied and the weld 
made. 

3—When the frame is broken at the heel of the pedestal as shown at 4, 
the heel is cut off at D and E, a new piece fitted and a l-in. d^wel pin 
inserted at E to carry the weight of the heel and keep it in line while 
welding; pieces of iron are placed at the weld as in the case of breaks 
1 and 2. Heat is a»plied and the weld made at E and then at D. 

4—When the bottom member of the frame is broken as shown at 5 the 
amne is cut out, block fitted, plates put in position and the weld made 
at F. 

5—When the top member of the frame is broken through the spring 
hanger opening as at 6, the frame is cut out on each side of the openin 
the full length of the slot, the spreader is then placed between the pedesta 
jaws and expanded until the opening at 6 is increased 5/16 in., then a 
block is fitted and plates applied as at G. <A charcoal fire is then applied 
to the bottom member of the frame at K (but red heat is not permitted); 
at the same time heat is applied to G for making the weld. The charcoal 
fire is to be removed after the weld is made to allow the weld and bottom 
member to cool evenly. The spreader should be released gradually as the 
temperature of the frame decreases. 

6--When the main frame is broken at the front end as shown at 8. 9. 
10 and 11, the end back to J is removed and a new end is fitted and bolted 
to the front frame and heat applied. As the temperature increases the 
spreader between the pedestal jaws should be expanded and the weld made 
at J. The spreader should be released gradually as the temperature of 
the frame decreases. 

7—When the top corner of a pedestal is cracked at 7, a 29/32-in. hole 
is drilled through the frame at the end of the crack, then counterbored 
134 in. deep on each side bv 2% in. in diameter outside. Two plugs are 
fitted, one on each side, coming together as shown in the s^^'l sketch: 
heat is applied and the weld made at H. The grain in all fitting blocks 
and plates should run parallel with the grain in frame. 


electricity only one has broken and that was on account of 
being made too close to a Thermit weld. It has been found 
that the electric process will not weld Thermit metal. In 
welding frames two men are required, so that the metal may 
be filled in ou both sides at the same time. The frame is 
heated before starting to weld and the welding done quickly 
in order to avoid too much expansion. 

U. R. Pratt, Charleston & Western Carolina: Thermit is 
the best material to be used when it is impossible to take 
the frame into the smith shop for repairs. Good hammered 
iron frames give much the better results and our records 
show that they cost less for repairs. Where possible we 
cut out V's on both sides of the break, clamp up the frame 
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and weld in dutchmen on both sides, making sure that the 
grain runs the same as the frame. 
DISCUSSION 

Several members stated that they believed better results 

could be obtained with cast steel frames if they were heat- 

treated in addition to being annealed, as it was believed that 

the annealing did not remove all of the internal strain. The 

various processes of frame welding, oil, Thermit and electric, 
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Fig. 8—Spike Maui and Dies for Forming It 


all had their adherents, several members having obtained 
first class results with all of these processes. It was the 
consensus of opinion, however, that where possible broken 
frames should be taken to the shop for repairs, as it was 
believed that a more substantial weld could be made on the 
forge fire. 

J. S. Sullivan, Pittsburgh, Cincinnati, Chicago & St. Louis, 
described his method of repairing cracks in the fillets at the 
head of the pedestal jaws. Two holes are drilled at the 
end of the crack and on each side for the full depth of the 
crack. The írame is then heated and a chisel bar is placed 
on the bridge between the holes and driven in. This forces 
the metal out and welds the crack. the fillet being ham- 
mered back into shape with a fuller. A dutchman is used 
when the crack extends all the way through, a hole being 
drilled through the frame at the end of the crack. 

J. W. McDonald, Pennsylvania Railroad, presented a draw- 


Fig. 9—Steam Hammer Die for Making Safety Chain Pilates 


ing showing the methods of welding locomotive frames with 
oil without removing them from the engine. This is shown 
in Fig. 7. 


OXY-ACETYLENE WELDING AND CUTTING 


T. E. Williams, Chicago & North Western, gave a general 
description of the oxy-acetylene process and stated that 
the oxy-acetylene outfits have a wide range of uscfulness 
and where used have met with success in welding broken cast- 
ings, locomotive boilers, and other general items. One of 
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the most striking examples is that of building up flat stops 
on tires. The old method would require the tire to be turned 
off at a total expense of about $100, whereas they can be 
placed in good condition by welding with oxy-acetylene for 
$6.21. A broken spoke in a trailing wheel was repaired by 
oxy-acetylene for $7.41, making a saving of $32.59. This 
process can also be used in building up worn holes in cross- 
head shoes, crossheads, etc., making a very material saving. 


CASEHARDENING 


P. T. Lavender, Norfolk € Western: At the Roanoke shops 
we use a 20 in. by 20 in. by 48 in. cast iron box for case- 
hardening. A 2 in. layer of burnt bone is placed on the 
bottom and the material to be hardened is placed on this 
about 34 in. apart, special care being taken that no two 
pieces touch. Raw bone is packed between each two pieces. 
When the box is full it is covered with a 2 in. layer of bone 
and a lid made of boiler plate covers the box. By using this 
it is not necessary to use fire clay. A semi-muftled furnace 
having a perforated arch between the box and the com- 
bustion chamber 1s used. This furnace has flues in the wall 
opposite the burner that run down to the bottom, giving an 
outlet under the bottom of the box. This provides a uniform 
heat. The box is heated to about 1,450 deg. F. and held at 
that temperature for about 12 hours. The material is then 
removed and quenched in cold running water. This process 
gives a casehardening about 1/16 in. to 3/32 in. deep. 

D. Huskey, Chicago Great Western: We use a steel box 
in which is placed a layer of charcoal. On top of this is 


Fig. 10—Dies for Making Engine Truck Frames 


firmly packed a 114 in. layer of cyanide and salt mixture. 
The material to be hardened is placed on top of this about 
15 in. apart and is covered with a layer of cyanide and salt. 
This process is repeated until the box is filled and it is them 
covered and sealed with fire clay or sand. The box is heated 
in an oil furnace to about a lemon color and kept at that 
heat for from nine to twelve hours. This system produces 
a casehardened surface about 3/32 in. to 5/64 in. deep. 


HEAT TREATMENT OF METALS 


H. E. Gamble, Pennsylvania Railroad: The Pennsylvania. 
Railroad has carried on quite a little experimental work in 
the heat treatment of metals for the last three or four years. 
but it was not until January 1, 1913, that they decided to 
apply heat treatment to their locomotives. They have now 
at the Juniata shops a complete heat-treating plant for the 
reciprocating parts of all locomotives. Included in these 
parts are main rods, side rods, axles, crank pins, piston rods, 
and valve motion parts, as well as a varied line of miscel- 
laneous work. The plant is located in one of the smith shops, 
and occupies about 60 ft. by 100 ft. of floor space. There has 
been installed a cylindrical oil-fired furnace, 6 ft. in diameter 
inside by 16 ft. 6 in. deep. in conjunction with a quenching 
tank 14 ft. square and 20 ft. deep. The tank is located at 
the right of the furnace. Next to the tank on the right is 
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located a horizontal muffle type furnace, oil fired, with a 
heating chamber 7 ft. wide, 14 ft. long and 30 in. high, the hearth 
of this furnace being constructed on a car. 

A small horizontal muffle type furnace, oil fired, with a 
heating chamber 4 ít. wide, 7 ft. long and 12 in. high is 
located near at hand, with oil and water tanks conveniently 
located, for small work. An electric furnace, with a heating 
chamber 8 in. by 8 in. by 18 in. long is used for experimental 
work and the calibration of pyrometers. A crane of 12% 
tons capacity, and a span of 54 ft. was installed for handling 
the work in and out of the furnaces and tanks. The vertical 
furnace mentioned above is contained in a concrete lined pit, 
about 12 ft. square and 13 ft. deep, one side of the pit being 
common with the quenching tank. The furnace is supplied 
with eight low pressure oil burners, the flame from which 
is admitted to the furnace at a tangent to the inside cir- 
cumference. The quenching tank is built of concrete, the 
sides extending above the floor line about 3 ft. It is lined 
throughout with 4 in. by 8 in. yellow pine, to protect the 
sides and bottom from injury. Water is admitted at two 
points near the bottom through two 4 in. pipes, and passes 
off at the top through two 6 in. pipes. 

While this plant has only been in operation about a year, 
we have handled quite a lot of steel, including various alloys, 
such as chrome vanadium, Mayari and nickel; also special 
chrome. Although we have obtained some very fine results 
on the alloy axles, we are handling mostly carbon steel, 
which, after heat treatment, gives us good satisfaction. Our 
method of treatment of the carbon steel axles is as follows: 
Heat in the vertical furnace eight hours after the furnace 
assumes a constant temperature of 1,550 deg. F., quench in 
water about 70 deg. F. for eight minutes, reheat in the hori- 
zontal furnace for eight hours after reaching a constant tem- 
perature of between 1,100 and 1,200 deg., then cool in the 
air after placing on rails in a pyramid, so the parts will cool 
slowly. A physical test is taken of all heat-treated parts. 
The sample is taken with a hollow drill, which cuts a core 
7% in. in diameter by 6 in. long. This work is done on a 
horizontal boring machine. The physical tests require an 
elastic limit of 85,000 Ib. per sq. in., and an ultimate strength 
of 120,000 Ib. per sq. in., with 20 per cent elongation and 50 
per cent reduction in area. Mayari axles are heated to 1,500 
deg. F., quenched in water at 70 deg., and reheated to 1,055 
deg. F., and allowed to cool in air. The physical tests re- 
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Fig. 11—Dies for Shaping and Repalring Driver Brake Beams 


quire a 70,000 Ib. per sq. in. elastic limit, a 100,000 Ib. per sq. 
in. ultimate strength, with 20 per cent elongation and 50 per 
cent reduction in area. 

Main rods, side rods, piston rods, crank pins, etc., follow 
practically the same treatment, except in the time of heating 
and the quenching. We have also found that heat treatment 
has been of service in our miscellaneous work, such as bolt 
headers, dies, latch blocks, milling machine arbors, hammer 
rods and lifting devices. In connection with our heat-treating 
work we have a laboratory which is equipped for obtaining 
chemical analyses of all steels, also a 100,000 lb. tensile ma- 
chine on which are made the physical tests. The carbon steel 
axles are required to have an ultimate tensile strength of 
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85,000 Ib., an elastic limit of over 50,000 1b., an elongation of 
20 per cent. and a reduction in area of 40 per cent. If the 
axles pass the physical test, they are given a drop test. Main 
rods, side rods, piston rods and all long work is handled in 
a similar manner. Crank pins, return cranks, valve stems, 
crossheads, crosshead pins, crosshead keys, etc., are handled 
in the small horizontal furnace, the method oí treatment 
being practically the same. 

John M. Keller, Purdue University, submitted to the asso- 
ciation a copy of the practice recommended by the American 
Society for Testing Materials for annealing miscellaneous rolled 
and forged carbon steel objects as published in their proceedings 
of 1911. 


SHOP KINKS 


W. C. Scofield, Illinois Central: Fig. 8 shows dies for a power 
hammer for drawing out, cutting off and finishing a spike maul 
in one heat. 

Fig. 9 shows a steam hammer die for making ends for safety 
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Fig. 12—Dies for Forming Wrenches from Scrap Spring Steel 


chains for passenger coaches. The forging is roughed out before 
using the dic. 1t will be noticed there are two impressions in 
dies, making it appear as though the forgings are right and 
left, which is not the case, but the shape of the forging makes 
it necessary. The heated blank is first placed in one impression 
and taken out, turned over and placed in the other impression, 
and as the impression in the bottom die is Lë in. deeper than 
that in the top, this will trim off the flash. This makes a first- 
class forging and has cvery appearance of a drop forging. 

. Fig. 10 shows steam hammer dies for making engine truck 
frames. It is our practice to draw out bars from scrap iron 
axles. The first operation is to place the long and short pieces 
in the dies between adjustable stops and weld under the hammer. 
The two halves are then clamped together in a jig, heated, and 
tbe corners welded in the same die. In the second operation the 
frame is handled in a crane. This makes a good job and when 
made in any quantity will prove a paying investment. 

Fig. 11 shows steam hammer dies for shaping the ends on 
new and repaired driver brake beams. In repairing, the end of 
the beam is brought to a welding heat in a suitable furnace and. 
at the same time, a piece large enough to fill the worn place is 
heated weiding hot and laid on the end of the beam and welded 
in the dies. It is turned over in the same impression and 
trimmed, the bottom being Lë in. deeper than the top. It is 
then placed in the finishing swage in the dies and by using a 
little water a smooth clean job is made. The end is cut oft 
to the proper length in the dies. 

C. V. Landrum, Nashville, Chattanooga & St. Louis: Cast steel 
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truck bolsters often break about midway between the center 
bearing and the end, where there are two holes. These are 
repaired by placing a 34 in. by 7 in. piece of Empire steel or 
74 in. by 7 in. iron across the face and up 3 or 4 in. on each 
side. They are then placed in a fire with the edge down and 
a welding heat taken for 2 in. up, the side. It is worked with 
a flatter on a cast iron block and then turned up edgewise and 
swedged. These are repaired at $2 per side, and of the 400 
we have done not one has failed at the weld. 

W. J. King, Illinois Central, is doing a great deal in reclaiming 
second-hand iron. The old arch bars are being worked into 
brake levers and safety hangers, and the round iron into bolts, 
safety hangers, or anything that can be made from second-hand 
iron. Old transoms are used for knuckle plates and are also 
made into new transoms. Old bolts are saved by piecing them 
out. This work is done by inexpensive handymen, who have 
kept the plant in bolts for the past five months, eliminating the 
necessitv of making new bolts. Small scrap springs are being 


Fig. 13—Dies for Bending Cellar Bolts in a Power Punch 


made into ripping bars for the car men, and the packing hooks 
and paddles used in packing hot boxes are made out of discarded 
8 in. air cylinder springs. Old tools in the machine shop are 
being reworked into smaller tools and small high speed steel 
tools are made for use in tool-holders, all these tools being 
marked so that the grade may be readily distinguished. 

J. W. Riley, Lehigh Valley: Fig. 12 shows dies for forming 
wrenches from scrap spring steel under the Bradley hammer. 
These dies can also be used under a steam hammer. By this 
method a wrench can be made 9/16 in. thick from 3$ in. scrap 
pring leaves. These wrenches are forged in two heats and 
one man can forge on an average of 150 blanks in 10 hours. 
Aíter they are forged they are punched hot on a power punch 
with a close-fitting die and are then rattled until they are 
polished. They are then sized on a small emery wheel where 
one man can grind 300 in 10 hours. One man will also heat 
and punch 300 in 10 hours in sizes ranging from 34 in. to 174 in. 
Wrenches too large to be made from spring steel are forged 
from tire steel to the required size and handled the same as 
with spring steel after it has been annealed. We have made 
4,500 wrenches during the past 18 months and they all seem 
to have given good satisfaction. 

Fig. 13 shows dies for bending cellar bolts. These dies may 
be used on any power punch by having the plunger out far 
enough to clear the punch. With this tool a bolt may be bent at 
every stroke of the machine and the short ends can be worked 
up into cotter pins. 

power punch is a very valuable machine in a shop. The 
following is some of the work we perform with it: Bending 
grab-irons, sill steps, pin lifters, pipe clamps, corner bands, 
pin-litter brackets, brake hangers, cellar bolts. calker pins, lad- 
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der uprights, running board brackets and brake step brackets. 

During the past year 400,000 grabirons were forged in the shops 
at Sayre, Pa., the dies in Fig. 14 being used. These dies are 
placed in an old four-hammer bolt machine with the sides and 
bottom hammers removed. A shear blade is attached to the 
top hammer and: a. bottom shear blade is placed across for 
shearing off the burrs which are on the bottom of the foot as 
the hole is punched nearly through by a button on the header. 
A punch die is arranged in front of the shear blade and the 
punch is attached to an extension bar which is placed in the 
header holder. The button on the header saves nearly 90 ft. 
of iron in a thousand grabirons and the button serves as a 
gage when upsetting the second end. Two men will upset 6,430 
ends complete in 10 hours. One man will punch and trim the 
burrs on 10,000 ends in 10 hours and one man will make a 
single bend under the punch of 9,000 ends in 10 hours. 

H. E. Gamble, Pennsylvania Railroad: Steel plate for piling 
scrap has been a great success in the Juniata smith shop. We 
have been using this kink for about four years and the saving 
in the use of lumber has been worth while; also the amount 
of sand necessary to keep up the furnace bed has been reduced, 
as when wood was used for the piles it would burn up and 
produce rough spots or eat holes in the bed of the furnace, in 
which sand would have to be used freely, causing delay in charg- 
ing up the next heat. The steel plate does not remain in the 
furnace Jonger than is required for the men to shove the pile of 
scrap on to the furnace bed. We use a plate 12 in. by 20 in. 
to form a bloom weighing from 500 Ib. to 1,000 Ib. 


OTHER BUSINESS 


Other papers were presented by Thomas F. Keane (Ramapo 
Iron Works) on Electric Welding, in which the various systems 
were thoroughly described, and by W. F. Stanton (J. A. Fay & 


Ng? 


Fig. 14—Dies for Forging Grab Irons 


Egan Company) on Making and Repairing Frogs and Crossings. 
The secretary reported a membership of 323. 

The following officers were elected for the ensuing year: 
President, T. F. Buckley, Delaware, Lackawanna & Western; 
first vice-president, T. E. Williams, Chicago & North Western; 
second vice-president, W. C. Scofield, lllinois Central; secre- 
tary-treasurer, À. L. Woodworth, Cincinnati, Hamilton & Day- 
ton; assistant secretary-treasurer, George P. White, Missouri, 
Kansas & Texas; chemist, G. H. Williams, Boston, Mass. 

Philadelphia received the greatest number of votes for the 
next convention. After the adjournment of the convention the 
members visited the Milwaukee shops of the Chicago, Mil- 
waukee & St. Paul, and the shops of the Allis-Chalmers Manu- 
facturing Company. 


INVENTION OF LocaniTHMS.—The three-hundredth anniversary 
of the invention of logarithms by John Napier is to be celebrated 
this year. 
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GOGGLES IN RAILROAD SHOPS 


One of the frequently recurring classes of injury to which 
railway shop employees are subjected is injury to the eves by 
flying particles or chips of metal. Thousands of such injuries 
have occurred annually, some of them resulting in loss of sight, 
and many in entire loss of the eye. The use of goggles as a 
means of eye protection has been made a part of the safety cam- 
paigns of a number of railroads and, as is generally the case with 
safety movements, considerable effort has been necessary to Se- 
cure effective co-operation on the part of the persons concerned. 

On the New York Central Lines the use of goggles by em- 
ployces who are doing work which is hazardous to the eyes has 
proved so effective that a campaign of education has been in- 
augurated by the general safety agent, in an effort to get every 
employee doing such work to use this means of eye protection 
at all times. During the year 1913 2499 employees received eye 
injuries. practically all of which it is believed could have been 
prevented by the use of goggles. There has not been a case since 
their introduction where injury has been sustained from splintered 
glass. and several instances are reported where goggles not oniy 
saved the sight of an eye. but where the eye was undoubtedly 
saved from being gouged out by a flying piece of steel. 

The goggles furnished by the company are known as the 
Saniglas, the lenses of which are of a specially ground clear 
glass which does not break except under an extraordinary blow. 
Each employee whose eyes are endangered by the class of work 
to which he is assigned is provided by his foreman with a fitted 
pair for his individual use. In order to impress upon the men 
the necessity of always wearing them when at work, the bulletin 
shown in the illustration has recently been placed in the principal 
shops of the system. It shows in a striking manner the protec- 
tion afforded by the goggles. An illustrated. circular has also 
been distributed to all shop employees. This is printed in four 
languages : English, German, Polish and Italian, and gives a 
number of concrete examples with illustrations emphasizing the 
risks taken when working with the eyes unprotected. 
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REMOVING STAND PIPES 


BY R. F. CALVERT 


The accompanying sketch shows a device used at the Horton, 
Kan., shops of the Rock Island lines for handling stand pipes 
when stripping and erecting engines under general repairs. 


This device is made from an old piece of 1/2 in. gas pipe. 


The two ends as shown in the illustration are flattened and slot- 
ted for about 3 in. to accommodate thc variety of sizes of steam 
domes. The pipe is bent to the shape shown and a 3 in. 
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nevice for Removing S:and Fipes from Steá:m Domes 


eye bolt fastened to the top for use with a rope fall or chain 
hoist. It was thought at frst that some means of staying 
would have to be provided, but after the attachment had been 
used a few times this was found unnecessary if care was taken 
to select two dome studs diametrically opposite each other. The 
upper half is guided by the guide pins shown. While the staff 
is being held tight the machine is started and the two punches 
B and C punch the holes, the end being sheared by tie blade E. 


OBJECT 
LESSON ON GOGGLES 


THE MEN WHO 
DID NOT 
WEAR GOGGLES 


THE MEN WHO 


GOGGLES THAT SAVED 
MANY EYE INJURIES 


WHEN YOU DO WORK THAT REQUIRES GOGGLES 
WEAR THEM BY ALL MEANS 


Goggles as a Means of Eye Protection on the New York Central Lines 
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HORIZONTAL BORING, DRILLING AND 
MILLING MACHINE 


A horizontal boring, drilling and milling machine with duplex 
contro] throughout has becn developed by the Niles-Bement- 
Pond Company, New York. This machine is of the elevating 
spindle type, and as shown in the illustrations, is symmetrical 
throughout with respect to the spindle axis, permitting the oper- 
ator to stand on either side and have all controlling levers within 
convenient reach. It is adapted for work requiring great accuracy, 
hut the design being free from delicate parts, it is equally suit- 
able for heavy boring service. 

One of the important features of this machine is the location 
of the spindle saddle within the post. This makes possible the 
symmetrical construction of the entire machine about the spindle 


Horizontal! Boring, Drilling and Milling Machine 


axis and affords a very rigid support for the spindle. The 
thrust is taken on two V tracks, one on either side of the 
spindle, eliminating the distorting strains which are inevitable 
in machines having the spindle and saddle on the front of the 
post. The thrust, coming squarely against the bearing of 
the saddle on the post, tends to add to the truth of the aline- 
ment. The saddle has a vertical power feed for milling as well 
as a rapid power traverse. This motion is transmitted through a 
vertical screw which is connected by gearing to a similar screw 
in the outboard post, so that the spindle saddle and outer bear- 
ing always move in unison. The spindle driving gear is enclosed 
within the saddle with a portion extending outward and exposed 
for use as a face plate. 

The spindle slides in a long sleeve which revolves in remov- 
abie bearings, the mat bearing being tapered so that adjust- 
ment may be made for wear. The spindle is driven through two 
large spline keys set into the sieeve and engaging keyways in 
the spindie. It is fed and rapidly traversed by means of a screw 
in the saddle bon, 

The spindle column is of box form, open through the center 
hut connected at the bottom in one continuous casting. It is 
closed at the top by a cap tongued and grooved into the two 
sides, thus making a very rigid structure. It 1s strengthened 
inside by ribs located in the best manner for resisting backward 
and torsional strains. The V tracks for the saddle traverse on 
the front of the column have unequal sides. The faces toward 
the outside of the column are broad, presenting a liberal bearing 
surface against the thrust of the saddle while the faces toward 
the inside are at approximately right angles to the others for 
resisting side thrust. 
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NEW DEVICES 


The outboard column is made in two parts; the lower portion 
is gibbed to the bed and has longitudinal adjustment; the upper 
portion is bolted and doweled to the lower so that it may be 
removed for long pieces of work and easily replaced in correct 
alinement. Provision 1s made for disconnecting the vertical lift- 
ing screw from its operating mechanism in order that disman- 
tling any part of the gearing may be unnecessary when the post 
is removed. 

The table has a very large working surface with T-slots for 
holding the werk. It is gibbed to a broad saddle large enough 
to support it at the extreme position of its travel. The saddle 
is adjustable along the bed by hand or by power through a 
screw running between the tracks of the bed. The bearings of 
the table on the saddle and those of the saddle on the bed are 
both gibbed with square locks in which provision has been made 
for adjustment for wear. The table is provided with power 
cross feed for milling and rapid power traverse for quick ad- 
justment. 

The bed has an unusually wide top, presenting a liberal sur- 
face for the table saddle bearing. It has broad flanges at the 
bottom and is braced inside with frequent cross ribs. The top 
is entirely closed to prevent chips from falling inside. Within 
the table are the driving, feed and traverse gears. The driving 
gears run in an oil bath and the feed and traverse gears are 
lubricated by the splash system. Large cover plates on both 
sides of the bed provide a means of ready access to the gearing 
for examination. Power feeds are provided as follows:  Hori- 
zontal feed of the spindle for boring and drilling; vertical feed 
ot the spindle saddle and cross feed of the table for milling. An 


Duplex Control Symmetrically Arranged About the Spindie Axis 


eutomatic fecd may also be provided for circular motion of the 
standard table or in connection with a round table. All feeds 
are reversivle and are not affected in amount per revolution by 
changes in the spindle speed. 

An auxiliary work support, consisting of a narrow casting 
extending across the bed, is furnished it required. It nas ad- 
justment on the bed and ‘s of the same height as the regular 
work table. It is provided with a T-slot in the top surface for 
ciamping the work. A facing head has also been designed which 
may be attached either to the face plate gear or to the boring 
bar. It is provided with automatic radial feeds by adjustable 
fingers and star wheel. The machine may be driven by variable 
speed direct current motor, cone pulley and countershaft, single 
pulley and speed box, multi-speed alternating current motor or 
constant speed alternating current motor and speedybox. Where 
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possible to use a direct current motor with a variable speed range 
of three to onc this drive is considered preferable by the manu- 
facturer. 


A metal band saw has recently been developed by H. C. 
Williamson, 1840 West Lake street, Chicago, which is adapted 
to a wide range of cutting-off operations. It will cut off any 
size stock up to 10 in. in diameter and is shown in the 
illustration with a 12 in. I-beam in position, which, it is 
claimed, it will handle without difficulty. 

The table is 20 in. high and a number of holes are drilled 
and tapped in the surface for use in attaching clamps to 
special work. It has been kept as low as possible in order 
to facilitate the handling of heavy pieces. For handling bars 
or tubes the table is equipped with a back and vise jaw by 
means of which the work is readily clamped in position. A 
swivel back and vise is also furnished for cutting at any 
angle. | 

The saw is carried by flanged pulleys which are attached 
to a swinging frame back of the table. This frame is pivoted 
about the driving shaft at the base oí the machine. The saw 
is driven by a 24-tooth pinion on the driving shaft, which 
meshes with a 96-tooth bevel gear, the rim of which forms 
the lower pulley about which the saw passes. The arrange- 
ment of pulleys is such that the saw returns at the rear of 
the table, thus making it possible to handle stock of any 


Motor Driven Metal Cutting Band Saw 


length. A handwheel adjustment is provided at the top of 
the swinging frame by means of which the tension on the 
saw is regulated. In operating the machine after the work 
has been clamped to the table the swinging frame is tilted 
forward by means of a handle at the top until the saw begins 
to cut; it then feeds by gravity without further attention 
from the operator. An automatic stop 1s provided by means 
of which the power is shut off when the saw has finished 
cutting. 

It is claimed that in cutting off tubes, which cause con- 
siderable trouble by breaking the teeth when a hack saw is 
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used. the band saw causes little trouble because of its continuous 
motion and uniform feed. The time required to cut off a 5 
in. superheater tube is claimed to be two minutes, while a 
3 in. round bar requires seven minutes, this time being 
slightly increased as the saw becomes dull The operation 
of this machine requires about 14 h. p. 


PORTABLE STEAM OR AIR HOIST 


A small hoist which has a lifting capacity of 1,000 Ib. has 
recently been brought out by the Ingersoll-Rand Company, 
11 Broadway, New York City. Due to its light weight, which 
is under 300 lb. complete, it is particularly suitable for light 
lifting service wherever a portable hoist is required. In 


Portable Hoist for Attachment to a Column or a Timber 
Foundation 


manufacturing and power plants it is very handy for moving 
light machinery, for hoisting ashes and other waste material, 
for loading trucks, etc. It is particularly suited for service 
in foundries in lifting flasks and ladles. In ship yards, rail- 
road shops and on construction work it can be put to a 
variety of uses. 

The base is arranged so that it may be bolted to a timber 
foundation or clamped to a circular member such as a 
column, shaft bar or pipe, to which it may be quickly at- 
tached. The dimensions of the hoist are 21% in. by 16%, in., 
the height being 2014 in. The drum is 6 in. in diameter with 
a space between flanges of 7 in. This will accommodate 700 
ft. of % in. rope or 450 ft. of 5/16 in. rope. The capacity of 
1,000 Ib. is obtained at a rope speed of 85 ft. per minute and 
a steam or air pressure of 80 lb. per sq. in. 

The motor is of the reversible square piston type giving 
four impulses per revolution of the engine. There are no 
dead centers and the hoist will start in any position. The 
drum is mounted independent of the motor shaft and is op- 
erated through a clutch and gears. Safety is provided by a 
powerful worm-operated band brake lined with Raybestos. 
The front of the hoist is shown in the illustration. The 
motor is on the right hand side adjacent to which is the 
band brake. The gear case is on the lett hand side, the gears 
and clutch being controlled by the lever shown on the gear 
case. The throttle lever at the right controls both the speed 
and direction of operation and when released it returns auto- 
matically to the central position, thus shutting off the power 
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and stopping the hoist. The brake is operated by the long 
lever shown at the bottom. 

Al] moving parts with the exception of the drum are en- 
closed, thus insuring against accidents to workmen who would 
otherwise be in constant danger of catching their clothing in 
the gears. 
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PIPE BENDING MACHINE 


The frequent demand for a machine to bend large pipe has 
led to the development by the Pedrick Tool & Machine Com- 
pany, Philadelphia. Pa., of the machine shown in the illustration. 
This is similar in construction to those designed by the same 
company for pipes ot small size, some modifications being made 
to secure the increased strength required. The main frame is 
a rectangular casting ribbed on one side and provided with 
large bosses where the gear shaft passes through. The gears 
are machine cut, of heavy pitch, and have wide faces. The ratio 
is ample to permit the use of hand power. One end of the pipe 
tc be bent is clamped in position at the end of a quadrant of 


Machine for Bending Large Pipe 


the desired radius, which is attached to the face plate. Two 
rollers which are adjustable both laterally and vertically are se- 
cured to the frame of the machine. These may be brought to 
bear on the pipe at any desired points. 

It is claimed that with this machine two men can easily put 
right angle bends in pipe 4 in. in diameter, the work being done 
with the pipe cold and unfilled. The illustration shows a 4 in. 
pipe in the machine bent on an 1813 in. radius, which is smaller 
than usually called for in practice. The bends made by this 
machine are smooth and round, and are claimed to be satisfac- 
tory in every way. 


DuntLeY Lectric DRILL Usep on Rapiar Dritt.—The Chicago 
Pneumatic Tool Company, Chicago, reports a new application 
of its Duntley electric drill. It is provided with a Morse taper 
shank so that it may be used in an ordinary radial drill, and 
will be of particular value when it is necessary to drill small 
holes in large castings that also require large holes. Instead 
of using the radial drill and running it at a high speed for the 
small drills the electric drill may be inserted in the spindle of 
the machine and operated under its own power, thereby saving 
the wear and tear on the more expensive machine. Both the 
longitudinal and vertical feed of the radial drill may be used 
to advantage in spotting and drilling the holes with the small 
electric drill. 
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MONORAIL SYSTEM WITH FIXED 
TONGUE TRACK SWITCHES 


A wider application of the overhead monorail system to the 
requirements of inter-shop transportation, coal and ash handling 
and similar service has been brought about by the recent develop- 
ment of an electric monorail system with fixed tongue track 
switches, which has been made by the Shaw Electric Crane 
Company, Muskegon, Mich. A typical two-motor monorail 
hoist of this type is shown in one of the illustrations. 

The ordinary form of monorail track switch is a hinged sec- 
tion of the runway girder, engaging the main and spur tracks, 
and the limitations inherent in this switch tend to restrict the 
application of the overhead monorail system. The distinctive 
feature of the Shaw Monorail System is the absence of any 
moving part in the track switch, which somewhat reser bles a 


Fig. 1—Two-Motor Monorail Hoist Operating on Track System with 
Fixed Tongue Switches 


frog in appearance and operation. The operator in the cab has 
independent and absolute control, both of the route and the 
hoisting and travel operations. The hoist may be run through 
the switches in all directions without stopping, the operator se- 
lecting his route while in motion. There are no open ends of 
the track to be protected, and it is therefore impossible for the 
trolley to break through and fall to the ground. The illustration 
of the cast-steel track switch, Fig. 2, shows clearly the two slots 
through which the truck sides pass, the left side through slot 4 
when the trucks run through the switch, and the right side 
through slot B when diverted to the spur track. In either case 
the truck wheels run over the gaps, but the wheel-hase of the 
truck is so proportioned that three wheels always ride on the 
runway flanges, and the wheels bridge the gaps at such an angle 
that the break is only nominal. 

The manner in which the leading truck is steered onto the 
spur track is shown in Fig. 3, which is a sectional plan at the 
level of the lower flanges of the I-beam track, showing a right 
hand switch and the truck sides of the trolley. When approach- 
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ing the track switch with the intention of running onto the spur, 
the horizontal roller T2 located in the front of the leading truck, 
is raised by the steering lever in the cage and engages the 
curved flange S on the underside of the central tongue of the 
switch. The advance end of the flange is shown in the illustra- 
tion of the switch, Fig. 2. 

In this manner the leading truck is swiveled and diverted to 
the spur track. No steering operation is necessary to return 
from the spur to the main track nor to run through the track 
switch in either direction on the main line. 

The method by which the trailing truck is compelled to follow 
so that the trolley cannot split the switch, is shown in Fig. 4. The 
smaller diagram is an enlarged sectional plan showing the rcar 


Fig. 2—Cast Steel Track Switch 


truck frame and a portion of the trolley frame which joins the two 
trucks and supports the hoisting machinery, taken at the level of 
the trolley frame. Lines L, R and F represent the center lines 
respectively of the leading truck, the rear truck and the trolley 
frame. The trucks swivel on the trolley frame through angle 
A, which is limited by an adjustable set screw SI in truck side 
Rr. 

Assuming both trucks to be on the main track and approach- 
ing the switch. center lines L, R and F then lie in the same ver- 
tical plane and the angle .4 is zero. As the leading truck pro- 
ceeds arouna the curve of the spur, the trolley frame swings 
around with reference to the center line R of the rear truck, 
and the angle .4 increases. When the rear truck reaches the 
point where the curve begins, as shown in the engraving, the 
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length of arc whose chord is the center line F, as this arc de- 
termines the angle .4 for which the set screw Sr is adjusted; 
beyond this arc any longer radius may be employed. Set screw 
S2 in the truck side R2 provides for similar operation on left 
hand switches. Both trucks embody the steering feature and the 


Fig. 4—Means by which the Rear Truck is Automatically Com- 
pelled to Follow Through the Switch 


set screw adjustment, so that operation in both directions is 
identical. 

Several installations of this monorail system are reported to 
be in successíul operation, the capacities ranging from two to 
six tons. The hoist is built either with the single lift as shown, 
or with a double hoist for handling the ordinary two-line clam- 
shell bucket, two separated holding lines being employed to pre- 
vent swiveling of the bucket. 


A PROCESS OF CASEHARDENING 
WITH GAS 


A process of casehardening in which gas is used as the car- 
bonizing agent has recently been developed by the American 
Gas Furnace Company, 24 John street, New York. The process 
is performed in a slowly revolving cylindrical retort into which 
the carbonizing gas is injected under pressure. From this gas 
the work absorbs volatile carbon, arrangements being provided 
for venting the waste gas as required to insure a maximum speed 
of carbon penetration. 

The drawing shows a long tudinal sectioral elevation of a gas 
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Fig. 3—Section Through Truck Side Frames at the Lower Flange of the Track I-Beam, Showing a Right-Hand Switch 


set screw S7 engages the frame casting and angle .-1 has attained 
its maximum value; as the trolley proceeds bevond the position 
shown, the frame casting slews the rear truck around and com- 
pels it to follow to the spur track. It should be noted that this 
operation is automatic, and entirely independent of the initial 
steering operation. The only essential condition is that all 
curves on the same track svstem have the same radius for a 


carbonizing furnace. The heavy wrought iron retort 4 is sur- 
rounded by a cylindrical furnace body, within which it is rotated 
on rollers attached to the ends of the furnace. The work is 
confined within the retort between two pistons, large air spaces 
being provided between the pistons and the ends of the retort. 
The carbonizing gas is admitted through one piston and the 
waste gas vented through the other. 
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A complete plant consisting of a carbon gas producer and 
two furnaces is shown in the illustration. The furnaces are 
supported by trunnions; and the pipe connections to the furnace 
and retort, together with the chain and sprockets by means of 
which the retort is revolved, are so arranged that the furnace 
may be tilted for convenience in filling and emptying without 
disconnecting the pipes or the driving mechanism. 

The generator supplies gas made up of carbon vapor derived 


Sectional View Through Carbonizing Furnace 


from refined petroleum and a neutral ges, combined in such 
proportions that the absorption of carbon by the work will take 
place without the formation of obstructing carbon deposits. Each 
generator has a capacity sufficient to supply two machines of 
the type illustrated. In many cases it is possibie to use ordinary 
illuminating gas as the carbonizing agent, thus dispensing with 


length of time than work near the center. Volatile carbon finds 
its way into slots, holes and cavities into which sufficient solid 
material to produce the desired penetration could not be packed. 
There is also a saving in time due to the shorter period required 
to heat the volatile carbon retort to the temperature at which 
carbon is absorbed. 

Each machine of the size shown in the illustration is claimed 
to require for fuel 400 cu. ft. of illuminating gas, or its heating 
equivalent, per hour, carbonizing gas being furnished at a cost 
of about 10 cents per hour. The retort requires renewal at a cost 
of $48 after a service of about 400 hours. 


SERVICE RECORDS OF CHROME-VAN- 
ADIUM ROLLED STEEL TENDER 
WHEELS 


In order that the relative merits of various types of tender 
whecls might be detinitely determined, three successive lots of 
Mikados purchased by the Grand Trunk during the past year 
end a half have cach been equipped with different types. - The 
tenders of these engines have a capacity of 9.000 gal. of water 
and 15 tons of coal; thcy have a total weight in working order of 
172,100 Ib., and a load per wheel at the rail of 21,525 lb. There 
were 25 engines in each lot, the tenders of the first lot being 
equipped with untreated carbon steel tired wheels, the second 
lot with oil treated rolled wheels of carbon steel. and the third 
lot with oil treated rolled wheels of chrome-vanadium steel. Both 
the rolled wheels of carbon and chrome-vanadium steel were 
made by the Standard Steel Works Company. One of the seri- 
ous problems of locomotive maintenance with which the Grand 
Trunk has to contend is the large amount of shclling of wheels 
and tires during the severe cold of the winter months. The 


Complete Carbonizing Plant, Made Up of Gas Producer and Two Furnaces 


the generator. Whether or not this can be done depends upon 
the gas available, which must be low in sulphur. 

By the use of gas the process of carbonizing may be per- 
formed with much greater uniformity than is possible where the 
work is packed in solid carbon. All parts of each piece and 
all pieces included in a charge are subjected to exactly the same 
treatment, thus assuring uniformity in the depth of penetration. 
Owing to the low heat conductivity of the various solid materials 
used as carbonizing agents, work near the outside of the retort 
will be subjected to the carhonizirg temperature for a greater 


conditions under which the test was conducted atforded an op- 
portunity to make a thorough comparison of the advantages of 
the three types of wheels in tnis respect. The steel tired wheels 
entered service during a period from late in January to the early 
part of March, 1913. The oiled treated carbon steel wheels en- 
tered service in August and September, 1913, and the vanadium 
steel wheels during November of the same year. Although the 
steel tired wheels were in service during a longer period than 
either of the two types of rolled wheels they saw little service 
during the winter of 1913, and their service during the severe 
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cold of the past winter 1s considered as the real test of their abil- 
ity to. withstand shelling. All cases of shelling on these wheels 
occurred during the past winter. 

The records from the date the first lot of Mikados entered 
service, until May 1, 1914, show that during this period three 
pairs, or 3 per cent of the chrome-vanadium steel wheels had 
been removed on account of shelling, while nine pairs, or 9 per 
ccnt of carbon steel wheels and 17 pairs, or 17 per cent of the 
steel tired wheels had been removed from the same cause. 
Further comparison showed that a total of 8 per cent of the 
vanadium steel wheels, 22 per cent of the carbon steel wheels 
and 52 per cent of the steel tired wheels had to be removed 
from all causes, including sharp flanges and tread wear. Owing 

che longer service of the steel tired wheels, however, which 
accounts for the larger number of renewals due to tread and 
fiange wear, no comparison is justified except as to tHe shelling 
out of the treads. 


HYDRAULIC BUSHING PRESS 


The hydraulic press shown in the illustration is designed 
especially for use in railroad shops for pressing on and off 
bushings and ts built by R. D. Wood & Company, Philadel- 
phia, Pa. It is operated by a belt driven double plunger 
pump and is equipped with a release valve, safety valve and 
pressure gage. The pump valve is made of a solid steel torg- 
ing which is bored out and fitted with bronze valves and 


Hydraulic Bushing Press with Capacities Up to 150 Tons 


seats. The press cylinder is made of open hearth steel and 
is fitted with a semi-steel ram provided with cupped leather 
packing. The ram is counterbalanced and is guided by the 
four columns which form the frame of the press. At the 
top of the press is a short crane, shown in the illustration, 
which is provided with a trolley for handling heavy work. 
This 1s not regularly provided, but can be furnished if ordered. 

Presses of this type are built in capacities ranging from 30 
tons to 150 tons. The diameter and stroke of the ram for 
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the various capacities range from 6 in. by 14 in. to 9 in. by 
24 in. This press has been developed to meet the demand for 
increased capacity and a number have been installed with a 
capacity of 100 tons for handling bushings, crown brasses 
and similar work. 


ELECTRIC LATHE CENTER GRINDER 


The usual method followed in truing up lathe centers is to 
grind the center while revolving in the spindle, by means oi 
a tool post grinder mounted upon the carriage of the lathe. 
After having secured the axis of the grinder at the proper 
angle with the axis of the lathe spindle it usually requires 
several trials before an adjustment of the grinder is secured 
in which its spindle and the lathe spindle are brought into 
the same plane. Until this adjustment is secured the spindle 
cannot be ground accurately to a 60 deg. angle, but will have 
a curved surface. 

The portable electric grinder shown in the illustration has 
been developed by the Neil & Smith Electric Tool Company, 


Grinder Centered in the Talistock of a Lathe 


Cincinnati, Ohio, to overcome the difficulties arising from the 
necessity of this adjustment. Instead of attaching this 
grinder to the tool post it is supplied with a taper shank 
which is inserted in the tailstock of the lathe in place of the 
regular dead center. Since the axis of the spindle in the 
grinder and the axis of the taper shank intersect, the grinder 
is at once in the proper position to grind a 60 deg. angle on 
the center in the headstock and no adjustment is rcquired by 
the operator. In order that the grinder may be interchange- 
able on different size lathes a number of taper shanks are 
furnished, corresponding to the various size groups of lathes. 
all of which are secured to the grinder by a standard shank 
htted to the grinder body. The grinder weighs about 18 1b. 
and is designed for operation on a 110 volt circuit at a speed 
of about 6.000 revolutions per minute. 


MAKING Tracixncs Without INK.—À drafting fabric has been 
put on the market by the Universal Drafting Machine Company, 
Cleveland, Ohio, to permit of making blue prints from original 
drawings without requiring the use of ink or pencil. The fabric 
is a cloth covered with a thin skin of hard brown material, and 
drawings are traced on it by means of a beveled steel point or 


scriber. Corrections may be made by means of an ordinary 
stecl pen and ink. Lines may then be drawn through the cor- 
rections. It is also easy to change a full line to a dotted line 


by niling in the spaces with ink. The steel point used may be 
inserted in a compass when it is required to do circular work. 
Blue prints made in the ordinary way give, of course, dark lines 
on à white ground.— The Tron Age 


è 

On Sunday, August 16, according to a press despatch, the 
sum of $25,000 was taken in by the government in the shape 
of tolls for the passage of vessels through the Panama Canal. 


A standard dining car of the Chicago, Burlington & Quincy 
has been selected by the state pure food commissioner of 
Nebraska to demonstrate the proper method of serving food 
on dining cars, at the state fair to be held in Lincoln, Septem- 
ber 7 to 11. All meals will be served to the fair visitors, who 
will be allowed to inspect the kitchen and sce how the work 
is conducted. 


The monorail street car line which was built in the northern 
part of New York City a few years ago appears, after many 
vicissitudes, at last to be dead. A new line of ordinary street 
cars, with storage battery motive power, was put in service 
August 18. The line is from the City Island station of the 
New York, New Haven & Hartford Railroad to Belden’s 
Point, about 3 miles. The opening of the line followed the 
condemnation of the monorail as unsafe a few months ago. 


The safety bureau of the El Paso & Southwestern has 
issued a circular showing the behavior of 3.607 automobiles 
and their drivers observed during the period of one weck 
while crossing the tracks of the road in El Paso. It was 
found that 2.907, or 80 per cent of the drivers of these auto- 
mobiles, did not look in either direction; 620, or 17 per cent 
looked only in one direction, and only 80, or 2 per cent, took 


the precaution to look both ways before crossing the tracks; i 


while 296 ot the number who looked in neither direction 
crossed at a speed greater than 20 miles an hour. And six 
.of this number saw the flagman and crossed the tracks dis- 
regarding his signal. 


In a paper on the Compound Articulated Locomotive, pre- 
sented by Anatole Mallet, originator of the Mallet type of 
locomotive, before the Institution of Mechanical Engineers at 
the Paris meeting. held in July, a method of comparing the 
weight of locomotives with the weight of rail was mentioned. 
Mr. Mallet showed that in 1829, engines weighing five tons 
ran on rails of 34.2 lb. per yard, which was equal to 327 times 
the weight of rail per yard. In 1846, engines weighing 22 
tons ran on rails of 70.52 lb. per yard, which is 700 times the 
weight of rail per yard. In 1880, 56-ton engines ran on rails 
.of 84.6 lb. per vard, which is 1,480 times the weight of rail 
per yard. In 1911, engines weighing 96 tons ran on 96.77 lb. 
rails, which is 2,220 times the weight of rail per vard, and in 
the United States a Mallet engine with 10 coupled axles 
weighing 245 tons. adhesive weight, ran on 111 lb. rails, which 
ds 4.950 times the weight of rail per yard. 


SAFETY-FIRST PLACARDS 


The Southern Pacific is posting in conspicuous places along its 
lines large placards displaving the following: 

“We solicit your co-operation in preventing death and injury 
to yourself, our patrons and the community at large. Stop to 
look and listen before passing over railway grade crossings. Re- 
frain from. and discourage trespassing upon railroad property. 
Be careful when waiting for trains or using the company's facili- 
ties. 

"It is not safe to start over a railway crossing without first 
stopping to lock and listen, to get on or off trains while in mo- 
tion to stand near edge of platform when trains are passing, 
to cross over ahead of an approaching train, or pass closely be- 
hind a train standing, to stand or walk upon tracks around sta- 
tions or elsewhere, to allow children to play around the station, 
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tracks and cars." Then follow some figures regarding trespass- 
ing and grade crossing accidents. 


LOCOMOTIVE SMOKE IN CHICAGO 


The method of controlling locomotive smoke in Chicago 
under the direction of the General Managers’ Association has 
been referred to several times in these columns. That this 
arrangement has proved very successful is shown by the bien- 
nial returns made by the department of smoke inspection of 
the city. This summer's returns, including 9,453 observa- 
tions, shows the best record for summer reading since the 
department was established. This year the average density 
is 6.304, as compared with 11.99 last summer. While the latest 
average is larger than that shown in the autumn of 1913 
(5.79), it must be remembered that usually a great deal more 
smoke will be shown in the warm weather than in cold. 

Out of seven reports this is the sixth in which the Chicago. 
Burlington € Quincy has maintained first place. The 
Burlington certainly is to be congratulated on the success it 
has attained, especially when it is considered that this road 
has a very large number of locomotives operating in the city. 
J. H. Lewis is chief inspector for the Burlington and also 
chairman of the Railroad Smoke Inspectors’ Association. 
which reports to the General Managers’ Association. 

The roads in Chicago maintain 50 smoke inspectors, at a 
cost of about $65,000 per year in salaries, to keep locomotive 
smoke to a minimum. That this expenditure 1s warranted is 
shown by the smoke returns for the summer of 1914, as 
follows: 


Density, Density, Standing, Density, Standing, 
Summer, Summer, Summer, Autumn, Autumn, 


Railroad 1914 1913 1913 1913 1913 

E E oa DEEN 1.63 7.74 5 1.64 1 

2--Santa Fe .......... 3.04 4.73 ] 2.45 3 

3—Northwestern ....... 3.25 7.65 4 3.25 2 

4—Lake Shore ........ 3.75 9.49 6 2.76 4 

5—Soo Line .......... 3.94 10.86 7 13.54 27 

6 Lola Wense 4.3 13.37 12 3.99 6 

7—Mich. Cent, ........ 4.39 12.23 11 6.32 13 

8 —Grand Trunk ....... 4.68 16.62 23 4.89 9 

9-—Sto Paul ........... 4.81 11.75 8 3.64 5 

10—Pennsylvania ....... 5.15 16.58 22 7.39 33 
HUC N. Wr IL one 5.32 17.1 25 6.61 15 
=C u is i bese ee 5.5 14.78 17 4. 8 
13—Illinois Cent, ....... 5.5 7.43 3 3.99 7 
14—R. & O. C. T....... 6.14 12.14 10 7.23 21 
15—N. Y. C. & St. L..... 7.11 11.9 9 6.42 14 
16-—Rock Island = 7.24 14.66 15 5.16 10 
]7== O Es VE 7.87 14.73 16 6.92 17 
EC Cu P: A 2.66 15.12 19 5.29 11 
19—Wabash ............ 9.S1 14.12 14 7.19 19 
LE WEE EN TC 11.31 16.56 21 6.34 16 
21—I11, Northern ....... 11.54 6.31 2 6.03 12 
22—Perc Marquette 12.04 18.8 28 7.19 20 
=R O 3x33 12:12 13.4 13 12.41 25 
D4— NTonONn- did 12.21 15.63 20 7.15 is 
23 Belt AA 12.26 18.06 26 9.27 23 
ES RON E. ex 12.77 18.45 27 11.91 24 
IPS TIG GA A 15.71 20.51 29 12.37 26 
28=C, Junction ........ 13.1 17.01 24 19.29 28 
29--Pullman ........... 26.49 Not listed 48.42 31 
30 C R; MA 35. 14.94 18 41.46 30 
31— Short’ Line sss 45.45 29.23 32 34. 29 


PRIZES FOR AIR BRAKE STORIES 


The sum of $82.000 in prizes has been offered by the Westing- 
house Air Brake Company in several advertisements. published 
in various technical papers during the last few months. The 
company stated that it would pay this sum for the six best stories 
submitted, under certain conditions, dealing with the experience 
and practical knowledge of railroad employees regarding any 
striking performance of the air brake manufactured hy this 
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company. The history of braking railroad trains is full and tools that are in every-day use in railway shops. Others repre- 


complete in dramatic but unwritten narrative, and the company 
believes that by offering this incentive a vast amount of this 
material will be brought to light. The conditions stated that the 
story must be written either from the practical experience 01 
the personal observation of the writer, or from information 
obtained first hand from railroad men who actually knew the 
facts related. The contest closed August 1, 1914, and the com- 
mittee of judges, composed of the following men, is now engaged 
in Judging the entries: W. E. Symons, consulting mechanical en- 
gineer, Chicago; Willard Smith, editor, Railway Review, Chi- 
cago; and Roy V. Wright, managing editor, Railway Age 
Gazette, New York City. Considerable interest was displayed in 
the contest, and a large number of stories submitted so that sev- 
eral weeks will elapse before the judges will be able to announce 
the winners of the prizes. 


TOOL FOREMEN’S CONVENTION 


In the remarks of E. J. McKernan, supervisor of tools of 
the Atchison, Topeka «€ Santa Fe at the Tool Foremen's 
convention, an abstract of which was published on page 425 
of the August issue, the taper of 3 in. in 12 in. given for the 
reamer for the Stephenson valve gear should have been 34 
in. in 12 in. 


A CORRECTION 


On page 315 of the June, 1914, issue the reference in the para- 
graph near the bottom cf the last column to the voltage used in 
electric welding outfits should have been to current, in amperes: 
and on page 318 in the reference to radial stays, the taper of 
34 in. in 175 in. should have been Lo in. 


MEETINGS AND CONVENTIONS 


Master Car and Locomotive Painters’ Association—The forty- 
fifth annual convention of the Master Car and Locomotive 
Painters’ Association will be held at the Hotel Hermitage, Nash- 
ville, Tenn. September 8 to 11, inclusive. The subjects to be 
considered are: Finishing Steel Passenger Equipment; Rust In- 
hibitive Paint for Steel Freight Cars; Shop Practice in Finishing 
New Interior Wood Finish of Passenger Coaches; Locomotive 
Tender Varnishes; Classification of Interior and Exterior Re- 
pairs of Passenger Cars; Apprentice System in the Paint Shop: 
Results of the Sand Blast as a Paint Remover; Standard Freight 
Car Lettering, and Blister-proof Paint for Locomotives. A. P. 
Dane, Reading. Mass., is secretary. 


American Foundrymen's Association and American Institute of 
Metals.—The American Foundrymen's Association and the Amer- 
ican Institute of Metals will hold their annual conventions at the 
LaSalle hotel, Chicago, September 7-11. In connection with 
these conventions the Foundry & Machine Exhibition Company 
will conduct its annual exhibit írcm September 5 to 11, inclusive, 
at the International Amphitheater located. at the Stock Yards 
in Chicago. This exhibit will include many articles of interest 
to railroad men. A review of the list of the 164 exhibitors dis- 
closes the fect that 50 per cent of them handle railway supplies. 
About forty of these are prominent builders of modern machine 


sent shop accessories, such as pneumatic tools, grinding machines 
and abrasives, cranes, hoists and other shop fixtures that are 
no less important. The oxy-acetvlene and electric welding com- 
panies will be represented with working demonstrations of ther 
systems as will also the Goldschmidt Thermit Company. Rail- 
way men who can take the time to attend this exhibit will ind it 
verv well spent. 


Traveling Engineers’ Association.—The twenty-second an- 
nual convention will be held at the Hotel Sherman, Chicago, 
M., commencing at 10 a. m., Tuesday, September 15, and con- 
tinuing four days. The subjects to be discussed are as fe Hows: 
Difhculties accompanying prevention of dense black smoke and 
its relation to cost of fuel and locomotive repairs; Martin 
Whalen, chairman. Operation of all locomotives with a view 
of obtaining maximum efficiency at lowest cost: J. R. Scott, 
chairman. Advantage to be derived from the use of mechanical 
stokers. considering (first) increased efficiency of the loco- 
motive: (second) increasing the possibility of securing a higher 
type of candidates fcr the position of firemen; (third) the util- 
ization of cheaper grades of fuel; J. H. DeSalis, chairman. The 
care of locomotive brake equipment on line of road and at 
terminals; also, methods of locating and reporting detects: 
Geo. H. Wood, chairman. Advantage derived from the use 
of speed recorders and their influence on operating expense: 
Fred Kerby, chairman. Practical chemistry of combustion: 
A. G. Kinvon. - Scientific train loading; tonnage rating; the 
best method to obtain maximum tonnage haul for the engine 
over the entire division, taking into consideration the grades 
at different points on the division; O. S. Beyer, Jr. 


The following list gives names of secretarics, dates of next or regular 
meetings, and places of meeting of mechanical associations. 


Air Brake Assocration.—F. M. Nellis, 53 State St., Boston, Mass. Con- 
vention, May 5-7, 1915, Hotel Sherman, Chicago. 

AMERICAN RAILWAY Master Mechanics” Assoc.—]. W. Taylor, Karpen 
building, Chicago. 

AMERICAN RAILWAY Toot FogEMEN's Assoctation.—Owen D. Kinsey, llli 
nois Central, Chicago. Convention, July, 1915, Chicago. 

AMERICAN SOCIETY FOR TESTING MATERIALS.—Prof. E. Marburg, University 
of Pennsylvaria, Philadelphia, Pa. 

AMERICAN Society OF MECHANICAL ENciNEERS.— Calvin W. Rice, 29 Ww. 
Thirty-ninth St., New York. Convention, December 1-4, 1914, New 
York. 

Car FonEMEN's Association oF Cuicaco.— Aaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, except July and August, Lyt- 
ton building, Chicago. 

CHIEF INTERCHANGE CAR INSPECTORS’ AND Car FOREMEN’S ASSOCIATION.— 
S. Skidmore, 946 Richmond street, Cincinnati, Ohio. 

INTERNATIONAL RartLway FueL Association.—C. G. Hall. 922 McCormick 
building, Chicago. Convention, May 17-20, 1915, Chicago. 

INTERNATIONAL RAILWAY GENERAL FOREMEN'S AssociarioN.— William Hall, 
914 W. Broadway, Winona, Minn. Convention, July, 1915. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION.—A, L. Woed- 
worth, Lima, Ohio, 


Master Boirer Makers’ AssociaTION.—Harry D. Vought, 95 Liberty St., 


New York. 
Master Car Buiipers’ AssociaTion.—J. W. Taylor, Karpen building, Chi- 
cago. 


Master Car AND Locomotive PAINTERS Assoc. oF U. S. AND CANADA.— 
. P. Dane, B. & M., Reading, Mass. Convention, September 8-11, 
1914, Nashville, Tenn. 
NIAGARA FRONTIER Car Men’s Association.—E. Frankenberger, 623 Bris- 
bane building, Buffalo, N. Y. Meetings monthly. 
RAILWAY STOREKEEPERS” ASSOCIATION.—-J. P. Murphy, Box C, Collinwood, 
Ohio. 


TRAVELING ENGINEERS’ ASSOCIATION.—W. O. Thompson, N. Y. C. & H. R, 
East Buffalo, N. Y. Convention, September 15, 16, 17 and 18, 1914 
Hotel Sherman, Chicago, Ill. 


RAILROAD CLUB MEETINGS 


Club ARR Title of Paper | Author Secretary Address 
(aua A Sept CS EE aids hia T at huata James Powell....| Room 13, Windsor Hotel, Montreal. 
Central ......... sept. IL | Brick ¿TENES uno ERU ewe REX as George Wag-tatf..... H. D. Vought....| 95 Liberty St, New York City. 
New England Septic Opposes pees ote vom eae Tas ed ote cur t RU [33M E A Ed Wm. Cade, ]r...| 683 Atlantic Ave.. Boston, Mass. 
New York....... Sept. 18 | Handling Miscellaneous Freight at Boston. Dr. Harold. Perder.. 1I. D. Vought....| 95 Liberty St.. New York City. 
Pittsburgh ...... Sept. 25 (Government Regulation of Railway Operation Samuel O. Dunn.....,]. B. .Anderson..| 207 Penn. Station, Pittsburgh, Pa. 
Richmond ....... Sept. E veu s de bu dioe vea vau co ECKER belt x qud ura e ke, ace evens F. O. Robinson..| C. & O, Ry., Richmond, Va. 
Se DOS... sas a que A ee Ne R TO E a REA A SAEN a AAE S EG B. W. Frauenthal.| Union Station, St. Louis, Mo. 
Southern & SOW TM Sept I7 uu eue le i35 rite eiit Dco Bane: Cu E eter aces A A. J. Merrill.....1 218 Grant Bldg.. Atlanta, Ga. 
Western .........| Sept. 15 dad e ii a (rad adu ee ee eai eR Pa Res Jos. W. Tavlor...| 1112 Karpen Bldg.. Chicago, Ill. 
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PERSONALS 


[t ts our desire to make these columns cover as completely as 
possible all the changes that take place $n the mechanical de- 
partments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in helping 
to bring this about. 


GENERAL 


Morcan K. BanNUM, general mechanical inspector of the Bal- 
timore & Ohio, at Baltimore, Md., has been appointed super- 
intendent of motive power of the Baltimore & Ohio proper, with 
office at Baltimore. Mr. 
Barnum was born on 
April 6, 1861, and was 
graduated from Syracuse 
University in 1884 with 
the degree of A. B., and 
later received the degree 
of A. M. He began rail- 
way work in 1884 as a 
special apprentice in the 
shops of the New York. 
Lake Erie & Western, 
now the Erie. at Susque- 
hanna, Pa. He was then 
consecutively machinist 
and mechanical inspector, 
and later general foreman 
of the same road at Sala- 
manca, N. Y.; general 
foreman of the Louisville 
& Nashville shops at 
New Decatur, Ala.; as- 
sistant master mechanic 
of the Atchison, Topeka & Santa Fe, at Argentine, Kan.; super- 
intendent of shops at Cheyenne, Wyo.; district foreman at 
North Platte, Neb, and then division master mechanic at 
Omaha, Neb, on the Union Pacific; assistant mechanical 
superintendent of the Southern Railway. In February, 1903. 
he was made superintendent of motive power of the Chicago, 
Rock Island & Pacific, and in April of the following year was 
appointed mechanical expert of the' Chicago, Burlington & 
Quincy; in 1907 he was appointed general inspector of ma- 
chinery and equipment of the same road. He left that road in 
April, 1910, to become general superintendent of motive power 
of the Illinois Central and the Yazoo & Mississippi Valley, re- 
maining in that position until July 1, 1913, when he became gen- 
eral mechanical inspector of the Baltimore & Ohio, and now 
becomes superintendent of motive power of the same road. He 
was president of the Master Car Builders’ Association in 1913-14. 


M. K. Barnum 


Joserpn BrrriNGH AM. has been appointed superintendent of 
motive power of the Grand Trunk Pacific at Transcona, Alan. 
succeeding G. W. Robb, resigned. 


R. C. EanrvwiNEg has been appointed assistant air. brake in- 
structor of the second and third districts of the Chicago, Rock 
Island & Pacitic at El Reno, Okla. 


J. E. Errr, assistant to the general manager of the Chicago 
& Eastern [llinois, has been appointed superintendent of motive 
power, with headquarters at Danville, Ill, to succeed J. H. 
Tinker, resigned, and the former office is abolished. 


W. S. MoseLeY has been appointed mechanical engineer of the 
Carolina, Clinchtield & Ohio, with headquarters at Erwin, Tenn. 
He was born on March 5, 1880, at Bonsack, Va., and was edu- 
cated in the public schools and at Virginia Polytechnic Institute, 
Blacksburg, Va. He began railway work as a messenger boy in 
the auditor's office of the Norfolk & Western, and from June, 
1804, to Tanuary. 1899, was messenger and clerk in the same office. 
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He was then for three years machinist apprentice in the Norfolk 
& Western shops and drawing office at Roanoke, Va., and from 
January, 1902, to January, 1909, was draftsman in the mechanical 
engineer's office of the same road, with the exception of two 
years, during which time he was an assistant shop instructor and 
special student at the Virginia Polytechnic Institute. In Janu- 
ary, 1909, he was appointed mechanical draftsman of the Carolina, 
Clinchheld & Ohio, which position he held at the time of his re- 
cent appointment as mechanical engineer of the same road as 
above noted. 


H E. REYNoLps has been appointed assistant air brake in- 
structor of the first district of the Chicago, Rock Island € Pacific 
at Des Moines, Ia. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


Wiliam O’Brien has been appointed master mechanic of the 
Springfield division of the Illinois Central at Clinton, Ill, suc- 
ceeding Fred M. Baumgardner, resigned to accept a position with 
the Interstate Commerce Commission, division of valuation. 


W. D. Deveny has been appointed division master mechanic 
of the Arkansas River and Colorado divisions of the Atchison. 
Topeka & Santa Fe at La Junta, Colo, succeeding Hugh 
Gallagher. 


G. GLasrorp has been appointed district master mechanic of 
the Canadian Pacific at Cranbrook, B. C. 


T. C. HupsoN has been appointed master mechanic of the 
Quebec Grand division of the Canadian Northern at Joliette, 


Que. 


A. J. IRoNsipES has been appointed district master mechanic of 
the Canadian Pacific at Edmonton, Alta. 


Joun Kerr has been appointed road foreman of engines of the 
Canadian Northern at Joliette, Que. 


T. R. McLecp has been appointed master mechanic of the 
Ontario Grand division of the Canadian Northern, Eastern lines, 
at Toronto, Ont. 


T. S. Lewe has been appointed master mechanic of the Lake 
St. John division of the Canadian Northern at Limoilou, Que. 


W. C. Moore has been appointed road foreman of engines of 
the Ottawa division of the Canadian Northern, Eastern lines, at 
Trenton, Ont. 


Jou A. MarsHaLL has been appointed road foreman of en- 
gines of the Northern Pacific, at Duluth, Minn. 


W. J. RENNIX, district master mechanic of the Canadian Pacific 
at Cranbrook, B. C., has been transferred in that capacity to Cal- 
gary, Alta. 

G. F. SHuLL has been appointed acting master mechanic of the 
Carolina, Clinchfield & Ohio at Erwin, Tenn., succeeding H. F. 
Staley, master mechanic, resigned. 


CAR DEPARTMENT 
J. Honcson has been appointed foreman, car department, of 


the Quclec division of the Canadian Northern at Joliette, Que. 


F. Gorge has been appointed foreman, car department of the 
Lake St. John division of the Canadian Northern at Limoilou, 


Que. 


H J. White has been appointed general foreman, car depart- 
ment, of the Quebec Grand division of the Canadian Northern at 
Joliette, Que. 

SHOP AND ENGINE HOUSE 


Otto Braun has heen appointed assistant foreman of the 
Pittsburgh & Lake Erie at McKees Rocks, Pa. 


F. E. Ccorer has been appointed machine shop foreman of the 
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Pittsburgh & Lake Erie at McKces Rocks, Pa., succeeding J. R. 
Radcliffe, resigned. 


J. W. Finpay has been appointed general foreman of the 
Canadian Northern at Parry Sound, Ont. 


JoserH Fritts has been appointed foreman of the Atchison, 
Topeka & Santa Fe at Syracuse, Kan., succeeding P. Ragan. 


R. H. Hatt has been appointed locomotive foreman of the 
Grand Trunk Pacific at Regina, Sask. 


R. A. MILLER has been appointed general foreman of the Ot- 
tawa division of the Canadian Northern, Eastern lines, at Tren- 
ton, Ont. 


PURCHASING AND STOREKEEPING 


F. B. CALHOUN has been appointed storekeeper of the Pecos 
. division of the Atchison, Topeka & Santa Fe at Vaughn, N. M. 


LeRoy CoorEv has been appointed general storekeeper of the 
Central Railroad of New Jersey at Elizabethport, N. J., succeed- 
ing C. B. Williams, promoted. Mr. Cooley was born july 19, 
1877, at Flemington, N. J., and began railway work in 1899, as a 
clerk in the office of the superintendent of motive power of the 
Central Railroad of New Jersey, and has been in the continuous 
service of that road ever since. He held various positions until 
September, 1908, when he was appointed chief clerk in the same 
office. 


W. A. Dickinson has been appointed traveling storekecper of 
the Atchison, Topeka & Santa Fe at Topeka, Kan. 


G. J. F'LEgiscH has heen appointed general traveling storekeeper 
of the Atchison, Topeka & Santa Fe at Topeka, Kan. 


W. G. PheLrs, who has been appointed purchasing agent of 
the Pennsylvania Lines West of Pittsburgh, with headquarters 
at Pittsburgh, Pa., was born at La Porte, Ind., and was educated 
in the public and private 
schools of his native 
town and of Valparaiso. 
From 1877 to 1884, Mr. 
Phelps was telegraph 
operator and agent on 
the Vandalia Railroad, 
and then left the service 
of that company. On 
November 5, 1888, he re- 
turned to the service of 
the Vandalia as a clerk 
in the general freight 
office at St. Louis, Mo. 
He was appointed chief 
clerk to the fourth vice- 
president of the Penn- 
sylvania Lines West of 
Pittsburgh on June 9, 
1901, and was promoted 
to assistant purchasing 
agent on January 1 
1913, with headquarters 
at Pittsburgh, which position he held at the time of his appoint- 
ment as purchasing agent of the same road, as above noted. 


W. G. Phelps 


Ear Preston has been appointed storekeeper of the Pan- 
handle division of the Atchison, Topeka & Santa Fe at Waynoka, 
Okla. 


N. R. Sxownex has been appointed storekeeper of the Albu- 
querque divisicn of the Atchison, Topeka & Santa Fe at Belen, 
N. M. 


L. C. Thomsox, storekeeper of the Canadian Northern On- 
tario, at Toronto, Ont., has been appointed division storekeeper 
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of the Ontario Grand division of the Canadian Northern, East- 
ern lines, at Toronto, Ont. 


GeorGE E. Scott, whose appointment as purchasing agent of 
the Missouri, Kansas € Texas, at St. Louis. Mo., was announced 
in the August issue, was born May 27, 1885, at Cleveland, Ohio. 

He received a grammar 

school education, and 

began railway work with 
the Lake Shore & Michi- 
gan Southern in July, 

1901, as telegraph mes- 

senger at Toledo, Ohio. 

Subsequently he was 

clerk to the assist- 

ant superintendent and 
superintendent, and from 
December, 1905, to Jan- 
uary. 1907, was secretary 
to the general superin- 
tendent andassistant 
general manager of that 
road at Cleveland. He 
was then until July, 1911, 
secretary to the vice- 
president of the New 
York Central Lines at 
Chicago, being made as- 
sistant chief clerk to the- 
vice-president on the latter date. In May, 1912, Mr. Scott went 
to the Missouri, Kansas € Texas, as secretary to the president, 
and one year later was made assistant purchasing agent. On 
January 1 of this year he became acting purchasing agent, and 
on July 1 was appointed purchasing agent, as above noted. 


Photo by Matzene, Chicago. 
G. E. Scott 


C. B. WILLIAMS, general storekeeper of the Central Railroad 
of New Jersey at Elizabethport, N. J., has been appointed pur- 
chasing agent with office at New York City. 


OBITUARY 


CnHanLES R. Frazer, formerly engine inspector of the Missouri. 
Pacific at St. Louis, Mo., died on August 17 at the age of 66. 


Darius MILLER, president of the Chicago, Burlington € Quincy 
and of the Colorado € Southern, died at Glacier Park, Mont.,. 
on August 23, after an operation for appendicitis. 


Morris Davis, formerly foreman boiler maker for the Penn- 
sylvania Railroad, died at Altoona, Pa.. August 15, at the age of” 
72. He was employed by the Pennsylvania for almost 50 years. 
and retired on a pension five years ago. 


Jacop C. MiLLER, formerly master mechanic of the Eastern dis- - 
trict of the Chicago, Milwaukee & St. Paul, died suddenly on 
July 25, at his summer camp on Tomahawk Lake. Minocqua,. 
Wis, from apoplexy, aged 61 years. He retired from active rail. 
way service February 1, 1910, since which time he had been: 
living at May wood, Ill. 


RoBERT MORAN, master mechanic of the Louisville & Nashville, . 


with office at Nashville, Tenn, was drowned while bathing at 


Santa Rosa Island, Fla., on July 31. He was born on February- 


10, 1857, at Wilmington, Del, and began railway work in No-- 
vember, 1870, as an apprentice in the machine shops of the Edge- 


feld & Kentucky, at Edgefield, Tenn., and since that time he has: 
been in the continuous service of its successor, the Louisville &- 


Nashville and lines now forming part of that road. In Decem-- 


ber, 1890, he was appointed master mechanic at Bowling Green, 


Ky. anl since February, 1900, was master mechanic at Nash- - 
ville, Tenn. 


Joux Prayer. formerly superintendent of machinery of the- 
Atchison, Topeka € Santa Fe, died at Chicago on August 142 
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aged 67 years. Mr. Player began railway work in June, 1873, and 
until September, 1887, was with the Central Iowa consecutively as 
machinist, general foreman of shops, master mechanic and also 
in charge of the car department. He then became superintendent 
of motive power of the Wisconsin Central, leaving that road in 
June, 1890, to go to the Atchison, Topeka & Santa Fe as super- 
intendent of machinery, which position he held until January, 
1902, when he was appointed consulting superintendent of motive 
power. In June of that year he retired from active railway serv- 
ice on account of ill health. 


WiLLiAM Barstow STRONG, who from 1880 to 1889 was presi- 
dent of the Atchison, Topeka & Santa Fe, died at Los Angeles, 
Cal, on August 3. He was born at Brownington, Orleans county, 
Vt., on May 16, 1837, and graduated from Bell: Business Col- 
lege, Chicago, in 1855. He began railway work as station agent 
and telegraph operator in March of the same year at Milton, 
Wis., and was later station agent at White Water and at Mon- 
roe, and then general western agent of the Southwestern division 
of the Chicago, Milwaukee & St. Paul at Janesville, Wis. From 
1865 to 1867, he was assistant superintendent of the McGregor & 
Western, now a part of the Chicago, Milwaukee & St. Paul. He 
was then to 1870 general western agent of the Chicago & 
North Western, and from 1870 to 1872 was assistant general 
superintendent of the Chicago, Burlington & Quincy at Bur- 
lington, lowa. In 1872 he was appointed assistant general super- 
intendent of the consolidated Burlington & Missouri River and 
the Chicago, Burlington & Quincy at Chicago, and in 1874 be- 
came general superintendent of the Michigan Central at Chicago. 
The following year he was appointed gencral superintendent of 
the C. B. & Q., and from 1877 to 1880 was vice-president and 
general manager of the Atchison, Topeka & Santa Fe at Topeka. 
Kan. He was then president of the same road, with headquarters 
at Boston, Mass., until 1889, at which time he retired from active 
service. 


NEW SHOPS 


ATCHISON, ToPEKA & Santa Fe.—A contract has been awarded 
for the building of a new reinforced concrete engine house at 
Albuquerque, N. M., to Henry Bennett & Sons, Topeka, Kan. 
The estimated cost is $100,000. Plans are also being made for 
additional improvements at this point. 


ILLINOIS CENTRAL.—This company recently started work on the 
construction of a small mechanical terminal at Dyersburg, Tenn., 
together with a yard at that place. The total cost of the im- 
provements will be about $100,000. The buildings will consist of 
a four-stall roundhouse and boiler house, together with an 85-ít. 
turntable equipped with electric tractor, all buildings to be of 
frame construction. The railroad company is doing the grading 
and track laying, and the construction of the buildings will he let 
by contract. 


NORFOLK SOUTHERN.—The Biscoe, N. C., shops of this company 
have been discontinued and all the machinery has been removed 
to the company's Glenwood yard shops at Raleigh. N. C. It is 
not proposed, however, to erect large shops at this point. The 
company has constructed a six stall engine house, equipped with 
drop pits, and connected with a new machine shop, 40 by SO ft. in 
size, a woodworking shop 30 ft. by 50 ft.. an oil house and small 
storehouse and a 300-ton coaling station and an ash pit. The total 
expenditure has not exceeded $30,000. 


PEAT IN THE FALKLAND IsLAaNDs.—No less than one-sixth of 
the total area of the Falkland Islands, which embrace territory 
amounting to about 6,500 square miles, is entirelv composed of 
peat, having a calorific value and richness which compare favor- 
ably with the best peat that is produced.—Enginecrmg. 
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SUPPLY TRADE NOTES 


Graham Dedge, assistant sales manager of the Edgar Steel 
Seal & Manufacturing Company, Chicago, has been appointed 
assistant general manager, in addition to his present duties. 


C. W. Rhoades has been appointed manager of sales of the 
Daniels Safety Device Company, manufacturer of the "Bulldog" 
nut, with office in the Webster building, 327 South La Salle 
street, Chicago. Mr. Rhoades was formerly assistant sales man- 
ager of Valentine & Company, and previously was with the St. 
Louis Surfacer Company. 


Wishing to enlarge the market for the products of their 
clients, W. L. Rickard, of Rickard & Sloan, Inc., New York, 
will make an extended trip through South America, leaving 
New York the latter part of September. He will visit the 
principal cities on both coasts and will make a thorough in- 
vestigation of the markets and the best method of selling 
machinery and mechanical materials and devices. 


Willard Doud, formerly shop engineer of the Illinois Central 
and Chicago, Burlington & Quincy, having completed the special 
engineering work involved in the construction of the new shops. 
for the Belt Railway of Chicago, at Chicago, announces the open- 
ing of offices in the Morton building, 538 South Dearborn street, 
Chicago. for the handling of all matters pertaining to the design, 
construction, equipment and operation of railroad and industrial 
shops and power plants. 


Judge Killitts of the United States District Court of the North- 
ern District of Ohio, Western division, on August 15, handed 
down a decision finding that the Baker valve gear patents Nos. 
721, 994 and 1,008,405 of the Pilliod Company are valid, and that 
the Pilliod Brothers Company and Charles J. Pilliod in the manu- 
facture and sale of their so-called B valve gear infringe claim 8 
of patent No. 721,994 and claims 1 and 2 of patent 1,008,405. 
Both defendants are estopped from denying the validity of the. 
latter patent. 


Thomas A. Griffin, chairman of the board of directors of the. 
Griffin Wheel Company, Chicago, died on the steamship Korea 
on the way from Yokohama to Honolulu on August 12. Mr.. 
Grifhn was born August 
28, 1852, at Rochester, 
N. Y. His first business 
experience was as an ap- 
prentice at Rochester, 
and since 1868 he had 
been continuously in the 
car wheel manufacturing 
business. In 1875 he 
went to Detroit and 
operated for the Michi- 
gan Car Company its 
plant known as the De- 
troit Car Wheel Com- 
pany. In 1879 the Grif- 
tin Car Wheel Company 
of Detroit was organ- 
ized, and the following 
vear Mr. Griffin went to 
Chicago, where he or- 
ganized the Griffin & 
Wells Foundry Com- 
pany, which was merged 
into the Griffin Wheel & Foundry Company in 1886. Mr. Griffin. 
at this time acquired all of the interest in the Griffin Car Wheel 
Company at Detroit, and subsequently the name of this company 
was changed to the Grifhn Wheet Company. Besides having five. 
foundries in Chicago the company operates foundries in Boston, 
St. Paul, Detroit, Kansas City, Denver, Tacoma and Los Angeles. 


T. A. Griffin 
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CATALOGS 


TELEPHONE Corps.—This is the title of a booklet issued by the 
Western Electric Company, Chicago. It takes up in consider- 
able detail cords used for different classes of telephone service. 


IRON Roors.—A_ booklet issued by the American Rolling Mill 
Company, Middletown, Ohio, deals with the subject of iron roofs 
that resist rust. A number of illustrations are included showing 
the types of roofing made from Armco iron. 


SHEET Metat.—The Stark Rolling Mil Company, Canton, 
‘Ohio, manufacturer of Toncan metal, has recently issued a book- 
let dealing with the advantages claimed for this material. A 
number of illustrations are included showing its application. 


DEFEATING Rust.—This is the title of a booklet issued by the 
American Rolling Mill Company, Middletown, Ohio, which gives 
the story of Armco iron. The booklet contains some historical 
matter and describes the different uses for this class of iron. 


Bott Cuttrers.—A leaflet recently issued by the National Ma- 
.chinery Company, Tiffin, Ohio, deals with accuracy in the cut- 
ting of threads. The leaflet includes illustrations of a taper 
blank before threading, and the same blank after being threaded 
by a National die head. 


Twist DRiLLs.—A leaflet issued by the Whitman E Barnes 
Manufacturing Company, Akron, Ohio, considers the advantages 
of the high speed twist drills manufactured by that company. A 
number of these drills were used in the construction of the 
locks on the Panama Canal. 


Fue. Ou Encines.—Bulletin No. 34-W from the Chicago 
Pneumatic Tool Company, Chicago, 1s devoted to the Giant low 
grade fuel oil engines. The bulletin describes and illustrates the 
«details of construction and gives a list ot the sizes and capacities 
in which the engine is made. 


WATER Gaces.—A pamphlet from the Prince-Groff Company, 
50 Church street, New York, describes the Pressurlokd water 
gage. As the name indicates, the glass is sealed by the water 
pressure and the gage is so arranged that in case of a broken 
‘glass the fractures are kept closed. 


SPRAYERS AND WHITEWASHERS.—Catalog No. 176 from the 
Dayton Manufacturing Company, Dayton, Ohio, describes the 
Dayton sprayers and whitewashers. These sprayers are adapt- 
able to a number of uses, including the application of whitewash, 
water paints and other wall coatings. l 


Pire WRENCHES.—The  Prince-Grotf Company, 50 Church 
street, New York, has issued a leaflet devoted to the Kwikgrip 
pipe wrench. The advantage claimed for this wrench lies in the 
«construction of the jaws, the jaw containing the teeth being 
placed parallel with the center line of the handle. 


PortaBLE Top CraNnes.—The Canton Foundry & Machine 
‘Company, Canton, Ohio, has sent out a booklet describing the 
portable floor crane and hoist manufactured by that company. 
‘These cranes are made in a number of sizes and are so arranged 
that they can be readily moved by hand from place to place 
about a shop. 


AIR Compressor VaLves.—Bulletin No. 3024, issued by the 
Ingersoll-Rand Company, 11 Broadway. New York, is devoted 
to the discussion of the Ingersoll-Rogler valves for air com- 
pressing cylinders. This bulletin takes up this type of valve in 
more detail than bulletin No. 3030, which deals with the complete 
air compressor. 


MAGNETO TELEPHONES.— Magneto telephones and supplies is 
‘tthe subject of a 40-page catalog issued by the Westera Electric 
Company, Chicago. The catalog lists only such standard tele- 
‘phone apparatus and supplies as are generally used hy a tele- 


VoL. 88, No. 9 


phone company using magneto equipment and having about 200 
telephones or less. 


BALI BEARINGS IN MACHINE TooLs —This is the subject of a 
catalog issued recently by the Hess-Bright Manufacturing Com- 
pany, Philadelphia, Pa. It contains a brief history of early ball 
bearings, and after devoting some space to the origin of the 
annular type takes up the application of ball bearings to different 
classes of machine tools. 


Conveyor ScaLes.—The Electric Weighing Company, New 
York, has issued bulletin No. 8 which deals with the conveyor 
scales manufactured by this company for use with various types 
of belt and bucket conveyors. A number of electric specialties 
are also briefly described, including a recording counter and an 
ampere hour meter. The leaflet contains 18 pages and has a 
number of illustrations. 


Pire THREADING MACHINE.—A_ booklet entitled Actual Pipe 
Threading Experiences II has been received from the Oster Man- 
ufacturing Company, East Sixty-first street, Cleveland, Ohio. This 
booklet deals largely with the experience of a number of users 
of Oster pipe threading machines. It also contains several illus- 
trations and a short description of the practices followed in the 
manufacture of these machines. 


AIR Compressors.—Bulletin No. 3030 from the Ingersoll-Rand 
Company, 11 Broadway, New York, describes the Ingersoll- 
Rogler, class ER-1, power driven, single phase, straight line air 
compressor. The distinguishing feature of this compressor is 
the type of air valve which is considered at some length in the 
pamphlet. Illustrations are included showing the construction 
of the valve as well as different parts of the compressor. 


VALVELESS ENGINES.—F rom stone cold to full power in 10 sec- 
onds is the subject of an illustrated catalog issued by the Harris 
Patents Company, Philadelphia, Pa., and describing the Harris 
valveless engine which is constructed on the Diesel principle. 
Among the drawings included are those for a locomotive 
equipped with a 320 indicated h. p. Harris valveless engine. The 
Harris high and low pressure air compressor is also described. 


PumpPinG MacHinery.—Bulletins 10 and 11 from the National 
Transit Company, Oil City, Pa, are devoted to pumping ma- 
chinery. These bulletins are issued with a view to making a 
flexible catalog bound in loose leaf covers. Bulletin No. 10 
gives directions for setting up an operating pump, and also deals 
with duplex piston pumps and vertical triplex power pumps. 
Bulletin No. 11 is devoted to different sizes of duplex piston 
pumps and includes a list of parts. 


THE YoUNG MAN AND THE Fa kcrRICAL [xpvsTRv.— This is the 
title of special publication No. 1542 recently issued by the West- 
invhouse Electric € Manufacturing Company, Pittsburgh, Pa. 
It is a reprint of an article by James H. Collins which appeared 
in the Scientific American, May 16, 1914, It deals in an inter- 
esting way with the opportunities afforded a young man in this 
industry and the different lines in which he may direct his 
activities, as exemplitied by the works of the Westinghouse 
company. A copy of the booklet will be sent on request to am 
one interested in the development of voung men. 


RELATIVE CORROSION OF TRON AND STEEL PiprE.— National bulletin 
No. 10-C from the National Tube Company, Pittsburgh, Pa. 
contains an illustrated article giving the results of an investi- 
gation into the relative rust of iron and steel pipes which have 
been in continuous service for a considerable number of years. 
This investigation was conducted by William H. Walker, Ph D. 
professor of industrial chemistry and director of the research 
laboratory of applied chemistry, Massachusetts Institute of 
Technology, Boston; the article is an abstract of a paper read 
before the New England Water Works Association. In addition, 
the bulletin contains three other articles on the subject of cor- 
roston. 
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The competition on defective box cars and 


Car 
D ; how the defects may be overcome or reme- 
epartmen died, which was announced in our August 
Competition and September issues, will close on Octo- 


ber 15. Because of the considerable amount of attention which 
was given to the draít gear problem in the earlier competition 
it is the purpose in the present one to leave the draft gear out 
of consideration. A first prize of $50 will be awarded for the 
paper containing the most practical suggestions for remedying 
the defects: papers not awarded a prize, but accepted for pub- 
lication, will be paid for at our regular space rates. 


“Educate the Engine Crews" might well be 
taken as the slogan of the twenty-second 
annual convention of the Traveling En- 
gineers' Association, held in Chicago last 
month. We do not wish to infer, however, that the enginemen 
on American railroads are ignorant, for such is not the case. 
Our enginemen are a tine class of men; if they were otherwise 
they wouldnt be where they are. What is meant is that with 
the introduction. of the various labor saving and economical de- 
vices on locomotives the engine crew must be carefully and 
thoroughly instructed as to their proper manipulation in order 
that the greatest benefit may be obtained from their use. This 
is especially true of smoke eliminating devices, the superheater 
and the stoker. In every subject considered at the convention 
the proper education of the engine crew was believed to be the 
key note of success. 


Educate the 
Engine 


Crews 


The practice of assigning a special expert 
mechanic to laying out all work to be done 
for in a machine shop has been found to be 
Laying Out especially advantageous from many stand- 
points. A man who has this special duty will naturally be- 
come very proticient and will be able to lay out more work in 
a given time than the men by whom the work is to be ma- 
chined. The practice saves the time of the machines, as well 
as the men, for the operators do not have to hold their machines 
idle while the work is being laid out. Tí a piece of work is 
not of the proper dimensions it will get no farther than the 
layer-out, whereas in the absence of this system it is likely to 
have been placed in position on the machine. Under this plan 
all jigs and templates are put in one place and under the care 
of one man, the laver-out, and are therefore kept in good con- 
dition and where they can be found when they are wanted. 
There is less chance for error in the finished dimensions, and 
as a whole the work can be put through the shop with much 
greater despatch. 


Special Man 


The handling and reclaiming of scrap ma- 
terial has been a troublesome problem to 
the railroads for many years. Different 
roads have tackled it in different ways. In 
some cases, due to faulty accounting or lack of appreciation of 
the relative value of the various factors entering into the prob- 
lem, methods have been adopted which finally proved to be far 
from economical; in other cases good judgment has made it 
possible to reclaim certain parts of the scrap with splendid re- 
sults. The Santa Fe, a few years ago, established a large plant 
for handling and reclaiming scrap at Corwith, Ill, near Chi- 
cago. The savings effected. for the vear ending June, 1913, are 
said to have amounted to half a million. dollars. A similar 
plart which is very fully described in another part of this issue 
has been developed on the St. Louis & San Francisco during the 
past year. It was fully realized in inaugurating this work that 
unless a most careful check was kept on each individual item 
there would be a tendency to actually waste money in the at- 
tempt to reclaim parts which could not be handled with profit. 
To avoid this great care is taken to study the detailed costs of 
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reclaiming each item, and to follow it into service to make 
sure that it does its work properly and does not fail prema- 
turely. As in the case of the plant at Corwith the oxy-acetylene 
apparatus 1s a most important factor, not only in the making of 
repairs but in cutting certain classes of scrap, such as fireboxes 
and tender tanks, into parts of such size that they may be more 
easily handled and bring a much better price per pound as 
scrap. 


Any one who has worked in a railroad 
shop is familiar with the expression "The 
company is rich; it can stand it." It is a 
Promoting Economy matter of common occurrence for a man 
to make such a remark to his fellow employees in good-natured 
justification of a waste of time or material. In the minds of a 
surprisingly large number of railway employees the company for 
which they work is a corporation of almost unlimited wealth; 
to them the company means the higher officers, and they do not 
realize that although the financial receipts may be large the ex- 
penditures are probably of a size to leave but a small margin of 
profit. They feel amply justified in getting all they can out of 
the company and consequently a waste of half an hour in a 
locomotive firebox or the throwing into the scrap pile of a tool 
that could be repaired at a slight cost are items which from their 
viewpoint affect the company's treasury to such a small degree 
as to be entirely negligible. There is wide opportunity for 
economy in bringing railway men in general and shop employees 
in particular to realize that time and material which they can 
save in their personal work can have a direct and considerable 
bearing on the condition of the company's treasury and con- 
sequently on their own prosperity. While means should be taken 
to instill these ideas into the older employees, the place for the 
most earnest efforts is in the apprentice school, and in this con- 
nection the simpler the explanation can be made the better. It 
is of little use to try to explain to a class of apprentices by making 
use of long lists of figures and financial terms, but there is no 
reason why a simple explanation cannot be given of what a 
company is, how it is organized and what class of people make 
up the bulk of its stockholders. In manv instances the lesson 
will be kept in mind and while it seems a hopeless task to bring 
all employees to a correct understanding of such matters, a con- 
tinued process of education and enlightenment will result in a 
surprising increase in the efforts of individual employees toward 
economy. 


Employees’ Respon- 
sibility in 


There were scveral points dwelt upon by 
J. F. DeVoy, assistant superintendent of 
motive power of the Chicago, Milwaukee 
& St. Paul, in his address at the recent 
convention of the Travcling Engineers’ Association which should 
meet with gencral approval. Among these was the statement 
that the traveling engineer, or to use the better title, road foreman 
of engines, should not spend too much time investigating failures 
and delays, but should get out on the road and work with the 
men to prevent such occurrences. Unquestionably the road fore- 
man must conduct investigations, but he should not, as is very 
often the case, spend almost his entire time in conducting them 
and in preparing long reports. The road foreman of engines is 
often made too much of an investigator and in consequence de- 
gencrates to a seeker after the cause of troubles that have become 
ancient history. 

There will always be investigations to be held and that con- 
sideration cannot be neglected, but by his methods in dealing 
with the men under him the foreman can greatly reduce these 
in number. His most important duty should be to educate and 
develop a class of men who will use their thinking powers in 
such a way that they will keep out of trouble. A man who is 
appointed to the position of road foreman of engines should be 
of an even temperament and have a disposition which will com- 


The Road Fore- 
man's Part in Pre- 


venting Failures 
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mand the friendly feeling and respect of those under him; he 
should be capable of training men, and in investigations of get- 
ting at all the evidence, weighing it judicially and basing his de- 
cision on sound reasoning. The selection and training of fire- 
men, which should devolve upon the road foreman, should be 
given as much if not more care than the selection and training 
of shop apprentices. A man without the proper qualifications 
who is appointed to the position of road foreman of engines is 
likely to make poor selections in hiring men and ill-judged de- 
cisions in enforcing discipline, and can do much more harm 
than good. The selection of a man for the position of road fore- 
man is a matter which should always receive the most careíul 
attention of the officers making the appointment. 


. 


Several of the features oí British practice 


British š à 
Steel in the construction of steel passenger 
tee equipment which are brought out in an ar- 
Coaches 


ticle appearing elsewhere in this issue will 
be rather dificult of explanation, if not entirely unaccountable 
to American car builders. While as a whole the Metropolitan 
District car therein illustrated is not typical of British construc- 
tion, the underframe is of a type very similar to that frequently 
used on cars with wooden superstructures. The typical features 
of this underframe are the use of four longitudinal members 
of uniform cross section, the placing of truss rods below 
some of the longitudinal members and the design of the cross- 
members, which are offset to pass under the center longitudinals. 
With the type of couplers and buffers used on British coaches 
the buffing and pulling stresses are more readily distributed over 
the entire underframe than would be possible with the type of 
draft gear used in this country; and the uniform size of longi- 
tudinal members as well as their spacing may thus be logically 
accounted for. It is difficult, however, to logically account for 
the use of truss rods with steel underframe construction. With 
wood sills the use of truss rods is very effective, the amount 
of initial tension required in the rods being small because of 
the comparatively large deflection of the wood sills under load. 
With steel sills the case is entirely different. Unless the rods 
are adjusted to have an excessive initial tension the deflection 
of the sills necessary before full advantage of the truss rods is 
obtained might be close to or even exceed the elastic limit of 
the material in the sills. If placed under sufficient initial ten- 
sion to insure effective service the margin of strength available 
for service will be greatly reduced. In other words it would 
seem that the great precision of adjustment required is such as 
to make the strength of the arrangement very uncertain. Taken 
altogether, British steel construction appears to have gone very 
little beyond the substitution of members for those 
originally of wood, the original 
closely followed. Practically no attempt seems to have been 
made to take advantage of the possibilities offered by steel con- 
struction. 


steel 
form of construction being 


It is surprising how many times in laying 
out new engine terminals, or renewing old 
ones, careful provision is made for a mod- 
ern engine house at the expense of the 
coaling and ash pit facilities. It 1s not intended by any means 
to decry the need of providing a strictly adequate and up-to-date 
engine house with corresponding repair equipment; the idea that 
any kind of a building fitted with cast-off tools and other equip- 


Provide Adequate 
ment is good enough for carrying on terminal repairs to loco- | 
— <u 


Coaling Facilities 


at Terminals 


motives is a wrong one, and has fortunately, to a considerable 
extent, been gotten away from within recent years. But when 
a certain number of trains are handled daily on a division, a 
correspondirg number of engines must be turned at the engine 
house, and it matters not how nearly perfect the repair facilities 
mav be if the equipment for coaling and the handling of ashes 
which constitute the neck of the bottle, is sufficient. There is 
nothing more annoying to an engine house foreman than a con- 
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gested coaling station or ash pit, and there is nothing that is 
more productive of terminal delays. When traffic is heavy, and 
particularly in cold weather, an inadequate coaling station or ash 
pit will result in a line of locomotives standing out doors pos- 
sibly for several hours when they should be in the engine 
house undergoing repairs. In consequence more work is neces- 
sitated by some of the engines arriving at the ash pit with 
frozen hopper slides, or finally reaching the engine house with 
frozen injector supply or delivery pipes, or leaky tubes. Under 
such conditions a foreman is likely to resort to putting some of 
the engines in the house without coal, and even in extremities 
dumping fires in the engine house pits. This latter practice is 
extremely dangerous, as a fire may very easily be started if 
there is a wooden floor. In any event it is necessary to stop 
long enough to coal the engine on the way out, with the likeli- 
hood of a terminal delay resulting. It is, of course, most de- 
sirable to provide an engine terminal complete in every par- 
ticular, but in cases where some part of the plant has to be 
skimped because of a lack of money, it is much better in the in- 
terests of the prompt moving of traffic to provide ample coal- 
ing and ash pit facilities and permit part of the engine house 
facilities to remain uncompleted until a later date when financial 
conditions are better. 


“A successful convention" has become a 


Travelin : j Se . : 
Eng; E habit with this association with all the in- 

ngincers tensifying characteristics a “habit” has. 
Convention 


The mecting was well attended both in 
registration and the number of members sitting in the conven- 
tion hall. Four days of hard work from shortly after nine in 
the morning until after five in the afternoon was the pace set 
by President Roesch and to the credit of the association the 
members were as strong at the finish as at the start. 

Some very important subjects were covered this year, two of 
which should be particularly mentioned, "The Care of Loco- 
motive Brake Equipment" and “The Efficient Operation of 
Locomotives.” The former paper was presented in such detail 
and contains such valuable information that it would pay a 
road to have it bound separately and distributed to all employees 
that are concerned in the maintenance and care of the air brake 
on locomotives. The air brake is a very important item in train 
operation. It is as important as the locomotive itself under 
the present day requirements in the operation of trains, for 
without it the density of traffic could not be anything like what 
it is. The air brake if not properly maintained may cause seri- 
ous trouble from wrecks, which means loss of money to the 
railroad. It thercfore is a large factor in the operating expense 
of anv road. In view of the vital part it plays in the train 
operation it seems that almost any expense made to insure its 
proper operation would be justified. A careful terminal in- 
spection, both on arriving and on leaving, is positively necessary 
for economical operation. The enginemen should be made to 
realize the importance of reporting every defect in the air brake 
system that comes to their attention, and in justice to them- 
selves and their families, if not to the railroad that employs 
them, they should insist on the air brake system being in per- 
fect condition before leaving the terminal. 

The efficient operation of the locomotive is chiefly the result 
of proper education of the engine crews and of the men making 
inspections and repairs on locomotives. The enginemen should 
be assisted and encouraged in efficient operation by making 
their work as light and convenient as possible. Nothing will 
please an engineer more than a conveniently arranged loco- 
motive cab and a free running, well maintained engine. Under 
such conditions he will be more liable to use thought and care 
in the handling of his engine and seek to get the most out of 
it. The fireman also will do his part when he finds that the 
company desires to aid him in his work. If the fire door is 
loosely hung so that it requires an effort to open and close it, 
will the fireman follow the "one scoop to a fire" plan con- 
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scientiously? If the flues are plugged or leaking will he try to 
save coal so that it may be wasted through an inefficient boiler? 
AH of the employees must be met half way, the engine crew 
with a properly designed and properly maintained locomotive, 
and the repair men with proper tools with which to do the work. 
Labor is the largest item of expense in locomotive maintenance 
and operation, with the exception of the fuel, and money in- 
vested to encourage labor to give its best efforts will be well 
invested. 

Another item which greatly affects the cost of locomotive 
operation is the terminal facilities for turning and handling 
power. This subject is a large study by itself, especially on a 
road that operates its locomotives on a pooled basis. Investi- 
gations have shown that power is in the hands of the mechanical 
department the greater part of every 24 hours. To overcome 
this delay careful study of the terminal facilities and organ- 
ization should be made. 

The arguments for regularly assigned engines for the engine 
crews was so overwhelming that there can be no question as to 
where the association stands in this regard. Various illuminating 
records of what had been accomplished by the regularly assigned 
engine plan as against the pooled system showed that from an 
operating standpoint, at any rate, the former was much the more 
economical and satisfactory method to adopt. From the number 
of roads that have given up the pooled system it would seem 
that there is no question as to the economy of the regularly as- 
signed engines plan. 

The attitude of the association could be considered as "ex- 
tremely enthusiastic" in regard to the locomotive mechanical 
stoker. The stoker has been applied for a sufficient length of 
time to give the enginemen an opportunity of becoming thor- 
oughly familiar with it, and the opinions of the traveling engi- 
neers might be taken as a direct reflection of the opinions of the 
enginemen themselves. We hear this year of the increased ton- 
nage that may be handled with the stoker fired locomotive with- 
out, in two cases at least, any more fuel being used than would 
be required with the hand fired engines. The stokers are accepted 
as having a distinct advantage in certain classes of service and 
the traveling engineers look to them to greatly improve oper- 
ating conditions. 

The paper on the "Practical Chemistry of Combustion," by Mr. 
Kinyon will round out the proceedings of this convention into a 
volume of instruction that will be of value and credit to the 
members of the Traveling Engincers’ Association. 


` 


NEW BOOKS 
Air Brake Association. Proceedings of the 1914 convention. Illustrated, 
242 pages. 6 in. hy 9 in. Published by the association. F. M. Nellis, 


53 State street, Boston, Mass., secretary. Price $2. 

The Air Brake Association has made a record this year in plac- 
ing the bound volume of the twenty-first annual convention in 
the hands of the members about two months after the convention 
met. This year's report includes addresses by H. H. Vaughan, 
assistant to vice-president, Canadian Pacific, and W. A. Garrett, 
formerly chief executive officer of the Pere Marquette, together 
with papers on Air Hose, Caboose Air Gage and Conductor's 
Valve, Electro-Pneumatic Signal System for Passenger Trains, 
Modern Train Building, and the report of the committee on 
Recommended Practice. Other subjects discussed were the 
Clasp Type of Foundation Brake Gear for Heavy Passenger 
Equipment Cars, aid One Hundred Per Cent Efficiency of Air 
Brakes. A tribute to George Westinghouse is also included in 
the proceedings. By prompt action of the executive committee 
immediately following the convention in Detroit, the secretary 
has been able to include in these proceedings the list of sub- 
jects selected and the committees appointed to report at the 
twenty-second annual convention, which will be held in Chicago, 
May 4-7, 1915. 


COMMUNICATIONS 


THE SPECIAL APPRENTICE 


Port Jervis, N. Y., August 10, 1914. 
To THE EDITOR: 


Owing to his college training the special apprentice is able to 
do many things of value outside of routine machine shop work 
and frequently this prevents his obtaining more practical ex- 
perience. The apprentice of this class should be given a chance 
to learn his trade and not be sent out on all sorts of testing 
work, except for a short period of his course. The college man 
of the right material is willing to work and to learn and should 
be subject to the same rulings as a regular apprentice. The 
trouble is that the selection of a special apprentice is not made 
very carefully; no young man who has not graduated from a 
recognized technical school should be even considered. He should 
be given a six months’ trial period and carefully watched; then 
if in the opinion of the supervising officer, he is untit for the 
work, he should be told so definitely and not left to drag along 
till he gets discouraged and quits of his own accord. Hí a 
proper selection is made by a careful officer, the railroad will 
obtain a young man who has spent most of his life studying and 
surely it can well atford to devote some effort to educate him 


further along its lines of work. R. W. Rocers, 
Instructor of Apprentices, Erie Railroad. 


HANDLING METALLIC PACKING IN ROUNDHOUSES 


Curcaco, Ill, August 17, 1914. 
To THE EDITOR: 


The writer, having visited most of the railroads in the United 
States and Canada and observed the different practices in use 
in handling metallic packing matters, more especially in the 
roundhouses, has come to the conclusion that, especially at all 
large roundhouses, it will be found to be one of the best paying 
propositions to have a good machinist assigned to do all the 
packing of piston, valve and air pump rods. If such a man 
is on to his job, he can more than save his wages very easily. 
It is reasonable to suppose that the man who is held responsible 
will see to it when he packs a rod that that rod is packed in the 
best possible manner to insure its running without blowing until 
the packing is fully worn out. He will see to it that the equip- 
ment is in good shape and the swab is well lubricated, as he will 
realize that if his work is not properly done he will have the 
same job to do over again. The packing man should be fur- 
nished a small pocket record book wherein he should keep a 
complete record of all rods packed during the day. A printed 
form should then be used in reporting all rods packed during 
the week to the division master mechanic each week. These 
records would indicate, should an engine be packed quite often, 
that something was wrong. [Investigation would show why so 
much packing had been apphed and the proper remedy to over- 
come the trouble would then be applied. 

In other words, the packing man would become a specialist 
in his work. He certainly would try and make a showing. To 
do this he would make his business a study. He should be en- 
couraged as much as possible by the roundhouse foremen and 
others who would see that guides, pistons, etc, were kept in 
good condition. On a few roads it has been found advisable 
to have a monthly inspection of pistons, piston rings, etc.. on 
superheater engines. On such inspection days the packing man 
should also look over his packing and equipment and see that it 
is in good shape, this being the proper and best time to do any 
work necessary on vibrating cups, followers, etc. It will be 
found on a road where this practice is carried out and watched 
that there will be practically no packing troubles. If there are 
any, the «livision master mechanic can very easily trace them and 
stop the trouble. His weekly packing sheets will keep him ad- 
vised as to just what ts being done and what points are using 
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the most packing. His clerk can make a monthly report for the 
general superintendent of motive power, if desired, but the main 
object and result would be that the rods will be packed right 
and a great deal less packing used. A. E. M. 


THE DRAFT GEAR PROBLEM 


EASTERN STATE, September 13, 1914. 
To THE EDITOR: 

I have read with much interest the various articles on drait 
gear which have appeared from time to time in your journal 
Some of them have spoken in favor of the friction gear and 
others have been in favor of the spring gear. No doubt both 
types of gear have their good points, but is there any dratt 
gear on the market today that will meet the requirements im- 
posed upon it? I believe the answer is, NO. 

Some manufacturers of friction draft gears claim that their 
gears have a capacity of 300,000 lb., which no doubt is true 
when the gear is tested on a static machine, but the conditions 
of actual service are entirely different from this and there is 
therefore no comparison between them. The only way in which 
a friction draft gear can absorb the energv of the blow imposed 
upon it is by changing that energy into another form of energy, 
namely, heat. 

The question, therefore, resolves itself into the problem of 
getting a gear which will transform into heat the greatest 
amount of energy in the shortest time and still be elastic enough 
to take care of the minor shocks which cars are continually re- 
ceiving. 

The element of time is one of the most important factors to 
be considered. Draft gear designers have, in most cases, lim- 
ited the travel of the gear to the same as is used with a spring 
gear. The only way in which the time used in absorbing the 
shock can be increased is by increasing the travel of the gear 
and some day we will see gears with seven to ten inches of 
travel. A loaded 50-ton capacity car running 10 miles an hour 
will develop 450,000 foot-pounds. If this total amount of energy 
was transformed into heat in the time that it takes the draft 
gear to travel 274 in. at the above speed, and with the small 
wearing surfaces at present used in friction gears, the entire 
gear would be welded together. 

] have talked with several friction draft gear men and have 
asked them all the question, "If a blow of 100,000 foot-pounds 
is delivered to your gear, what part of that 100,000 foot-pounds 
is absorbed by the gear and what part is transferred to the 
draft gear supports?", and not one has been able to answer it. 

The drop test is now largely used in an endeavor to duplicate, 
in the laboratory, actual service conditions, and I believe these 
tests clearly demonstrate one great fault existing in some oi the 
present friction gears. This is that the angles of the friction 
blocks are such that the blocks move a relatively great distance 
with a given movement of the coupler. The movement of the: 
blocks is restrained by springs, and when a blow is delivered 
to the coupler this is what takes place: the friction blocks 
move at a high velocity and their inertia overcomes the re- 
sistance of the springs and compresses them, and the pressure 
between the blocks is reduced. As the time consumed is but a 
small fraction of a second, the gear has completed its full travel 
and the coupler horn has come in contact with the striking plate 
and the major portion of the blow is delivered to the car under- 
frame before the springs can overcome the inertia of the friction 
hlocks and force them back into contact or normal position. 

Conclusions.—What is needed in a friction gear is springs to- 
take care of the minor shocks and encased friction blocks not 
depending on springs for contact, but relying upon the force of 
the shock to hold them in contact. The whole to have a total 
travel which will give sufficient time to transform the energy 
of the shock into heat. The friction surfaces must also be of 
such size as to safely conduct the heat generated to other parts. 
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TRAVELING ENGINEERS CONVENTION 


Discussion on Locomotive Operation, Air Brake Main, 


tenance, Mechanical 


The twenty-second annual convention of the Traveling En- 
zineers’ Association was held at the Hotel Sherman, Chicago, 
September 15 to 18, E. P. Roesch, El Paso & Southwestern, 
presiding. The convention was opened with prayer by the Rt. 
Kev. Samuel Fallows, Bishop of the Reformed Episcopal 
4 hurch. 


ADDRESS OF J. F. DE VOY 


J. F. De Voy, assistant superintendent of motive power, Chi- 
cago, Milwaukee & St. Paul, addressed the convention in part 
as follows: 

This association must go farther in its efforts to handle rail- 
read business with the least possible amount of expense, before 
it has entirely fultlled its obligations, not only to the railroads, 
but to the entire country. Railroad earnings have continued to 
make an unsatisfactory showing. Gross earnings of all roads 
so far reported for the first seven months of the year are 6 
per cent below the same period of 1913. The falling off in 
«carnmus has taken place in all parts of the country and on 
nearly all roads. The small freight rate advances permitted 
by the recent ruling of the Interstate Commerce Commission 
will not be sufficient to change this situation to any appreciable 
degree During the past five years freight rates per ton mile 
have decreased about 4 per cent, while the average daily wage 
of railroad employees has increased about 14 per cent. This 
leaves an item of something like 250 million dollars to be offset 
by more economical management. We are not prepared to be- 
lieve that the management of railroads generally has been so 
profligate that 250 million dollars can be saved in a year by 
better management, and this without in any way crippling the 
service. 

There is no question that your association has helped by bet- 
ter methods and management to make up some of the losses in 
the carnings due tu increased taxes and higher rates for ma- 
terial and wages, but the fact still remains that the ditference 
between the expenditure and earnings of the railroad companies 
from different causes has been unsatisfactory. 

Until such time as organizations similar to yours take a hand 
in the management of affairs other than those directly pertinent 
to vour business, there will be no true equalization of the dit- 
culties which it seems to me must come to all railroad business. 
It is this condition which all who are working along lines to 
better general conditions must keep uppermost in mind, and do 
their share to educate the people up to a full and proper under- 
standing of the true conditions that prevail in your line of 
business. 

It was about 25 vears ago when the first traveling engineers 
were used on the railroads in this section of the country. The 
change from a few to many engiremen on any specihed division 
brought about a condition where it was impossible for the mas- 
ter mechanic and the superintendent to come into as close con- 
tact with the individual engineman as was necessary for econom- 
ical and safe operation. These conditions were responsible for 
the creation of the position of traveling engineer. On some 
roads this position has been developed until the title “Traveling 
Engineer" would not üt in with the duties of the position and 
they have more properly applied the title “Road Foreman of 
Engines.” 

In order that an engineer may become a successful traveling 
engineer, it is very evident that he must be able to do many 
things well that are not required of a man running an engine. 
The motive power officers who have the selection and appointing 
of traveling engineers must give this question a great deal of 
thought in order te get men for the place who will be able to do 
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the various things required in a satisfactory manner. The mam 
selected must himself be capable of doing what he expects 
of the enginemen he is instructing and he must be able to do this 
in a manner which will not tend to antagonize the enginemen 
and to get from them their best possible efforts. He must be a 
man in whom his superior officers have absolute confidence, so 
that when he makes a report on an engineman in the operation 
of an engine, or the performance of any locomotive or special 
equipment, it will be received as representing actual conditions 
and considered as final. 

Opinions differ greatly as to the territorv, the number of en- 
gines and men which should be assigned to any one traveling 
engineer. It is my opinion that best results are obtained with 
a system making it possible for traveling engineers to ride with 
each crew and engine at least once a month. His territory should 
not be so great but that he can get to any part of it in a few 
hours. Very often an engine crew makes a poor performance 
due to error in judgment, and where it is possible to have a 
traveling engineer ride with that crew on its next trip, a cor- 
rection can be effected and subsequent delays or trouble avoided. 

In looking over the requirements of some roads, I note that 
the same burden of making numerous written reports is im- 
posed upon traveling engineers as on the other officers. The 
fewer reports required, the better results. It is much more satis- 
factory to motive power and operating officers to secure a short 
report from a traveling engineer advising of corrections made or 
matters adjusted, than to have a long detailed report of every 
move made. A traveling engineer who can himself improve con- 
ditions is much more valuable to any railroad company than one 
who is continually telling his superiors what someone else in 
another department should do. A traveling engineer should 
keep in touch at all times when on the road with the train des- 
patcher, so that in case anything occurs, requiring his services, 
he can be promptly notitted. He should keep in close touch 
with the roundhouse foreman and the roundhouse force and when 
he tinds a locomotive which requires attention, he should not be 
satished by making a report to the foreman, but he should stay 
around and see that the work is done. There are altogether too 
many reports being made by all classes of ofhcers and not enough 
attention is being given to the hettering of bad conditions instead 
of only writing about them. I do not believe the best results 
are obtained by having the traveling engineer spend too much 
of his time investigating cases of failure and delay. He can do 
more good working with the men in lining them up to prevent 
similar failures and delays. It has been said that the round- 
house foreman and the tram despatcher run a railroad. It is 
true that what a good trainmaster is to the operating department, 
a traveling engineer is to the motive power department. 


PRESIDENTS ADDRESS 


Since last we met several events of serious import have trans- 
pired. l refer to the war in Europe, the threatened railway 
strike in this country and the tentative settlement of the Eastern 
railway rate case. Of these the final outcome of the first is as yet 
problematic. The second is in the process of settlement by ar- 
bitration. The influence of the third, however, is much with us and 
demands our serious consideration. While a few slight increases 
were granted outright the commission seemed to infer that the 
railroads could more readily increase their earnings by indicated 
operating economies than by an arbitrary increase in rates. As 
a matter of fact, the railroads have for vears been working along 
the principal lines suggested by the commission, and while the 
results have been encouraging they have not by any means been 
so casy of achievement nor as remunerative as the commission 
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appears to think possible. Be that as it may, the only recourse 
left to us is to make the best of it and try by every means in 
our power to carry out such of the recommendations as come 
within our province. In our own particular field of work we are 
primarily interested in the problem of transportation and the eí- 
ficiency of the machines handling it. We find in late years that 
the railroads have adopted every known mechanical appliance 
that increases the efficiency of the locomotive and at the same 
time has a tendency to decrease cost of operation, but regard- 
less of the increased efficiency of the machine in the final analysis 
we arrive at the old, basic principle that the performance of the 
machine depends upon the man operating it. As conditions are 
rapidly changing men must change or be changed to meet the 
new conditions. This means more and closer supervision and a 
higher degree of initial training. In employing new men to fill 
the ranks hereafter more attention must be paid to their mental 
than to their physical qualifications, and before any new men 
are placed in service they should be thoroughly grounded in the 
principles and manipulation of such appliances as come within 
their line of work, so that on their initial trip they can in return 
for a journeyman's wage render approximately a journeyman's 
service. Under the conditions prevailing on the majority of 
American railroads today it takes fully one year before the aver- 
age student becomes what might be termed a fairly good all 
round fireman. This being the case, it must follow that during 
his probationary period or learning time his work represents a 
distinct loss to the company as compared with that of the ex- 
perienced man. The same may be said to be true 1n a measure 
of many of our newly promoted engineers. Therefore, if the 
aspiring student be given a thorough preliminary training before 
he is ever placed in service and this training be then continued 
throughout his firing period with a view of fitting him for the po- 
sition of enginecr, there is no question but that the losses in- 
cidental to the student period, that is, the first year's service, 
in either capacity, could be almost wholly eliminated. With the 
increase in size of the modern locomotive and train and the re- 
finement of operation made necessary, the losses due to unskillful 
handling are being rapidly increased and multiplied. These 
losses we wish to avoid by correct training. Several railroads 
have already a practically similar plan in effect and it is only 
necessary to call attention to some of them, as, for instance, 
the Erie, to show what supervision and training can accomplish 
toward a reduction in expense. 

You have no doubt noticed that most of the items as suggested 
by the commission, if carried out, would involve some increase 
in initial expense, and the plan here outlined would in the begin- 
ning result in increased costs due to increase in supervision. It 
may, therefore, be a rather difficult matter to induce some of our 
managements to increase present expenses on the promise of 
future economy, but to my mind this is the only solution of 
the particular problem, namely, if we wish to increase the ef- 
ficiency of the service we must first increase the efficiency of the 
men performing that service. This I believe is the longest step 
that we can take toward carrying out the recommendations of the 
commission. 

Another item whereby some saving may be effected is to have 
enginemen inspect for and report such defects as come under 
the rules of the boiler inspection and safety appliance bureaus. 
This would entail no extra work on the part of the enginemen 
and might at some time avoid a violation of the law or at least 
an expensive delay. 


ADDRESS BY H. C. BAYLESS 


H. C. Bayless, mechanical enginer, Minneapolis, St. Paul & 
Sault Ste. Marie, addressed the association on Wednesday. He 
spoke of the increasing importance of the traveling engineer. 
The higher mechanical officers have become so loaded down 
with routine reports and investigations required by the govern- 
ment that the actual mechanical department work is being done 
by their assistants. For this reason the traveling engineer has a 
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good opportunity to broaden himself in mechanical department 
work. He must be prepared to make efficiency studies of the 
various new mechanical devices applied to locomotives and seek 
data and information on fuel economy, valve gears, and such 
things for the good of the service. From his wide experience of 
locomotive operation he should be of assistance to the drawing 
ofhce when new engines are being designed. The highest efh- 
ciency in operation has become necessary in order to meet the de- 
creasing revenues and adverse legislation, and this alone pre- 
sents a wide field for the ingenuity of the traveling engineer on 
his own road. 


ADDRESS BY FRANK MCMANAMY 


Frank McManamy, chief inspector of locomotive boliers, Inter- 
state Commerce Commission, addressed the association Wednes- 
day afternoon, calling attention to the many ways in which the 
traveling engineers and the government inspectors may be of 
assistance to each other. Attention was called to the increasing 
number of locomotives inspected by the 50 government inspectors, 
and the decreasing number of locomotives found defective, which 
is a credit to both the inspectors and the railroads. In the year 
1912, 74,234 locomotives were inspected, of which 657 per cent 
were found with reportable defects; in 1913, 90,356 locomotives 
were inspected and 60.3 per cent were defective, and in 1914, 
92,716 locomotives were inspected, of which 52.9 per cent were 
found with reportable defects. All of these, however, were not 
in direct violation of the law. Those that were in violation rep- 
resented 4.5 per cent in 1912, 5.2 per cent in 1913, and 3.6 per cent 
in 1914, of the total number of locomotives inspected. The num- 
ber of and results from accidents have also decreased during this 
period, as shown by the following reportable accidents due to the 
failure of locomotive boilers and their appurtenances: 


Number of Number Number 

Year accidents killed injured 
1912544 d oekaki ees antes 856 91 1.005 
MOUS D TT 820 36 911 
1914 sach T 20. E 516 21 574 


It was believed that these figures represent the results of the 
inspectors and the effect of the law. The greatest trouble with 
accidents has been with the failure of arch tubes and four out 
of every five of the accidents are caused by the improper apph- 
cation. The careful cleaning of them is also of vital importance. 

All roads should insist on a proper inspection of the loco- 
motives before they leave the terminal, and some roads provide 
blanks to be filled out by the engineer for this purpose. Some 
difficulty is being found in having the boilers washed out prop- 
erly. All wash-out plugs should be removed at every washing 
and the work should be done in a thorough manner. The gov- 
ernment inspectors want to co-operate as much as possible with 
the railroads in correcting defects, and so far have found that 
most of the railroads are anxious to co-operate with them, so 
that it has been unnecessary as yet to file suits in the courts re- 
garding the violation of the boiler inspection law. 


SMOKE PREVENTION 


In order to eliminate dense black smoke, three conditions 
must exist, viz, to supply the fire with sufficient air, to thor- 
oughly mix the combustible gases and air, and to maintain the 
temperature in the firebox to cause the combustible gases and 
oxygen of the air to unite. It is found that inadequate draft 
is usually responsible for smoky chimneys; therefore it is evi- 
dent that it is necessary to have a properly designed front end. 
including the exhaust nozzle, ample grate opening, and ashpan 
opening large enough to insure free access of air. Grate open- 
ing is more generally found to be restricted by clinkers than 
by faulty design. Trouble is sometimes caused in properly de- 
signed front ends by air leaks in the smokebox. The effort 
to overcome fires along the right-of-way has resulted, to some 
extent, in restricting the air opening in the ashpan. The ash- 
pan openings are frequently permitted to fill up with ashes, 
especially in winter on account of freezing. The smaller the 
amounts of coal fired at a time the better the results obtained. 
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If heavy charges of coal are applied, there will not be sufficient 
air to mix with the volatile matter and the temperature of the 
fire will be materially reduced. The brick arch is a great aid in 
smoke elimination, as it increases the travel of the gases and 
gives them a chance to combine with the oxygen of the air before 
coming in contact with the comparatively cool firebox sheets. 
When fresh coal is applied, the steam jets, beside giving a small 
mixing effect, are helpful in furnishing the necessary air over 
the fire. They require the constant attention of the fireman, 
because if they are not closed after the volatile matter is burned 
off they will inject a surplus of cold air which will have a 
tendency to reduce the temperature in the fircbox. 

Special effort should be made to furnish a uniform grade of 
coal because it is hard for the best fireman to obtain the best 
results with a grade of coal which is continually changing. Bet- 
ter results will be obtained if an inferior grade of coal is fur- 
nished at all times, because where it is changed frequently the 
locomotive is drafted to burn the inferior grade and the better 
grade is wasted. 

Locomotives must be maintained in good shape at all times 
to enable the crews to eliminate smoke. Of course this costs 
monev, but it pays in the long run on account of the efficiency 
obtained when this is done. Minor defects must be looked after 
and there is no question but that it is a paying investment be- 
cause it prevents engine failures and increases the engine mile- 
age between shoppings. 

The following is taken from a letter from F. R. Wadleigh, 
of the firm of Wadleigh & Osborn, consulting engineers, Phil- 
adelphia: 

“The European railways pay much more attention to firing 
than we do; their men are more carefully instructed, the ob- 
servance of proper methods is strictly enforced, and every ap- 
pliance is made use of that will decrease fuel consumption. 
Then, they are much more particular as to sizes of coal used. 

For instance, on the French railways, each class of service has 
its locomotive fuel carefully divided as to lump and slack or 
briquettes and slack by weight; passenger service uses 20 per 
cent slack and 80 per cent lump or briquettes; fast freight 40 
per cent slack; yard engines, 80 per cent slack. ` 

“The through trains of France and Germany run further with- 
out stops than do our trains, which is a factor in fuel economy 
and smoke prevention. The longest non-stop run in Germany 
is 106 miles at 44 miles an hour, while in France the longest is 
203 miles at 47.6 miles an hour.” 

The report is signed by Martin Whelan, chairman, A. M. 

Bickel, P. K. Sullivan, W. A. Heath, and B. J. Feeny. 


DISCUSSION 


The substance of the discussion of this subject was a state- 
ment made by John McManamy to the effect that a properly de- 
signed engine with a properly instructed engine crew is neces- 
sary if smokeless firing is to be obtained. Without a properly 
instructed engine crew the beneficial effects of the various smoke 
eliminating devices will not be fully realized. The proper open- 
ing in the ash pan is believed to be from $0 to 100 per cent of the 
tube area and the opening through the grates should be as large 
as consistent with good grate design. A. G. Kinyon believed it 
should not be lower than 46 per cent of the total grate area, and 
cases were cited where as much as 56 per cent had been ob- 
tained. At all events atmospheric pressure should be maintained 
in the ashpan. The representative of one road stated that a sav- 
ing of 20 per cent in fuel had been obtained in increasing the 
ashpan opening. 

One shovel at a firing was recommended by most of the mem- 
bers, and in order to encourage the firemen to follow this prac- 
tice the fire door should be properly hung and maintained, so that 
it can be operated with the least amount of effort. A member 
from the Buffalo, Rochester & Pittsburgh spoke of the smoke 
box damper that is applied to 50 per cent of the locomotives on 
that road. This damper controls the opening by the deflector 
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plate and has three positions—open, partly open and closed. 
This has been found to permit of fuel economy, especially when 
the engine is drifüng or at rest, and in long hard drags where 
the damper can be used to decrease the full force of the draft 
which would tear holes in the fire. This arrangement was de- 
scribed in the Railway Age Gazette of February 14, 1913, on 
page 297. The brick arch and steam jets were spoken of as 
giving great assistance in smoke elimination. 


MECHANICAL STOKERS 


The advantage to be derived from stoker firing of locomo- 
tives is the ability to fire the engine continually up to its capa- 
city, and it is found that the stoker-fired locomotive can either 
take the same tonnage as the non-stoker over the road in less 
time, or a larger train can be handled in the same time. As a 
concrete example of this fact we note that in a recent test for 
the capacity of locomotives a stoker-fired engine was operated 
for six hours, firing an average of 7,800 lb. of coal per hour, 
which means a continual capacity of the locomotive firing in 
excess of that which could be maintained by hand firing. 

It has also been demonstrated that mechanical stokers 
have permitted the enlarging of the exhaust nozzle. The prin- 
cipal reason that permitted the increasing of the nozzle is the 
keeping of the fire-doors closed, thus preventing the inrush of 
cold air which takes place when doors are opened for hand 
firing. Other advantages are obtained by not opening the 
fire-doors, viz.: doing away with the glare or dazzling light 
which is produced aíter dark and which makes the observa- 
tion of signals more difficult. It also prevents sudden change 
in firebox temperature which produces contraction of sheets 
and tubes. 

A properly adjusted mechanical stoker will reduce the use 
of a firehook or rake on the fire bed, as the distribution of coal 
can be regulated to prevent banking. This is an advantage, 
as the frequent use of the rake disturbs particles of fuel which 
are carried by the draft onto the brick arch or lodged in 
the tubes, reducing the draft and the heating surface, and 
causing loss of fuel. The application of the stoker has proved 
to be a benefit from the standpoint of smoke abatement and 
there are some stoker locomotives at present being used in 
the heavy transfer service within the limits of large cities, 
resulting in practically complete elimination of smoke. Al- 
though all types of stokers are not showing an improvement 
in smoke prevention, the good results of some types indicate 
that future developments may be expected to produce good 
results along this line. 

The firemen engaged in stoker firing do not have to devote 
as much time and attention to the use of the methods em- 
ployed in hand firing, but are required to operate the mechan- 
ical stoking machine which furnishes them with a practical 
experience in the care of steam driven machinery. This 
mechanical education should greatly aid in the development 
from fireman to locomotive engineer. 

The report is signed by W. J. H. De Salis, Chairman, S. V. 
Sproul, O. E. Whitcomb, T. B. Bowen, O. B. Capps, T. B. 
Burgess, H. F. Hensen, and A. L. Lopshire. 


DISCUSSION 


All members who have stoker engines on their lines reported 
that they have been found very successful, especially from an 
operating standpoint. Numerous cases were mentioned where it 
had been possible to increase the tonnage by the adoption of the 
locomotive stoker. Much better service is obtained from the 
crew of a stoker engine and the number of firemen required has 
been materially reduced on those roads having a number of 
stokers in service. However, a mechanical stoker cannot be al- 
lowed to make failures, as it is extremely difficult to build up a 
fire by hand when a stoker fails, without allowing the steam 
pressure to drop an appreciable degree, as the fire the stoker car- 
ries is so light. 

The Baltimore & Ohio has increased the efficiency of their en- 
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gines on the second division between Brunswick & Cumberland 
15 to 20 per cent by the use of a large number of stoker engines. 
It was stated that the stoker engines on that road are as econom- 
ical as the hand fired engines in regard to fuel. On this division 
no train has been delayed 5 minutes on account of the locomotive 
for 45 days prior to September 15. Results of tests read by E. A. 
Averill of the Standard Stoker Company, showed that the stoker 
maintained an average evaporation of 6.52 lb. of water per pound 
of dry coal whereas the hand fired engines averaged 6.37 lb. water 
per pound of dry coal, the tests being comparative in every 
respect. 

Another big advantage mentioned for the stoker was that when 
once adjusted it was not necessary to rake or hook the fire, sev- 
eral instances being mentioned where stoker engines had made 
their full trins without having the fire door opened. A Hanna 
stoker on the Carolina, Clinchfield & Ohio has run in pusher 
service for 30 days without a hook being put in the firebox. Mr. 
Averill mentioned a record of 8,310 miles, over two months’ 
service, on the Norfolk & Western where the fire had not been 
hooked. It was pointed out that a cheaper grade of fuel could 
be used on a stoker engine, but several members have found 
that it can be too poor. Tests on the Baltimore & Ohio have 
shown that nut, pea and slack, a gas coal mixture, gives better 
results than run-of-mine and slack. 

The stoker firemen have less real hard work to do and find 
more time to study for the progressive examinations for engi- 
neers. They also receive a training in the handling of machinery 
that better fits them for the position of engineer. 


LOCOMOTIVE BRAKE EQUIPMENT 


The care of locomotive brake equipment on the road is some- 
thing in which the engineman, trainman and car inspector is 
concerned. The compressor, being the source of supply for the 
air brake, signal system and other air operated devices, should 
be given the most attention. In starting the compressor, al- 
ways run it slowly until it becomes warm, and with drain cocks 
open, allowing the condersed steam to escape in order to provide 
an air cushion. The lubricator should not be started until all 
condensation has escaped and the drain cocks are closed. Then 
start the lubricator and feed in ten or fifteen drops quickly, after 
which regulate the feed to the amount desired while the com- 
pressor is running. Particular attention must be given the high 
: pressure air cylinders of compound compressors, as to oiling, 
as the cvlinder is liable to become overheated if neglected, on 
account of the two stage method of compression. 

Compressors should be shut off when cleaning the fires, or 
dumping the ashpans, except on engines equipped with an air 
operated reverse gear, or where the engine might move on 
grades. The brake pipe leakage should not be over five 
pounds per minute. The engineman should from time to 
time note the increased. compressor labor necessary to operate 
the engine brakes, and the various air operated devices on the 
locomotive; if the labor is abnormal, the leaks should be located 
and repaired. 

The main reservoir should be drained every day. It is very 
important at any timc, but more particularly so in freezing 
weather. The accumulation of moisture in the main reservoir 
is hastened by any steam leaks around the compressor, par- 
ticularly from piston rod packing or from any portion of the 
boiler where the rising steam can reach the air inlet. 

When leaving an engine under steam outside the roundhouse 
in freezing weather, the brake pipe and signal line stop cocks at 
the rear of the tender should be opened, and the compressor 
run slowly—just fast enough to maintain circulation through 
the air pipes, but not fast enough to cause the pistons to strike 
the cylinder heads. Triple valves, distributing valves, drain 
cups, etc, should be drained daily. The practice of using the 
automatic brake valve in emergency in handling light engines, 
or in switching, should be discouraged. 

The engineman should school himself in observing the gage 
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frequently to guard against the pressure becoming too high, or 
leaking away unnoticed. He should also watch the gage during 
brake operations to note the effect of the brakes. The incom- 
ing engineman should make a thorough inspection, reporting the 
needed repairs, and the outgoing engineman should, before 
leaving the vicinity of the roundhouse, determine whether the 
apparatus is in proper condition to make the trip. 

Much of the information necessary to properly report the con- 
dition of the various parts of the brake and signal system can 
be obtained before the terminal is reached, remembering that 
the man operating the equipment is in a better position to deter- 
mine defects by its erratic action than is the machinist who will 
probably make repairs while the locomotive is dead in the round- 
house, but should the engineman be unable to definitely locate 
any defects manifested he should describe on the report book 
the manner in which the defective apparatus operates. 

The care of locomotive brake equipment at terminals is most 
important in order to reduce the liability of failures resulting 
in delays on the road. Inspectors and repairmen should be 
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provided at the principal terminals on all divisions, to inspect, 
test and repair air brake equipment on locomotives. This should 
mclude the complete equipment from the compressor to the 
brake shoes. 

The practice of merely noting that the compressor accumulates 
pressure in the main rescrvoirs, without considering volume or 
time, and that the brake applies and releases, is not sufficient 
under modern operating conditions to insure against delays after 
leaving the roundhouse. Hostlers should be required to open 
the main reservoir drain cocks, also the compressor drain cocks 
when the engines are placed in the roundhouse. 

Air gages should be tested and compared with a master gage at 
least every 90 days. No freight or passenger engine should leave 
the roundhouse without the brake and signal system being 
thoroughly tested out, and all defects corrected. The foundation 
brake gear on locomotives and tenders should be given such 
attention as will insure the proper length of rods, levers and 
piston travel being maintained, to equally distribute the braking 
power, and to maintain the braking power at its maximum. 
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Worn rods, levers, hangers, pins, keys, etc., should be renewed 
before they fail. l 

Tenders on modern locomotives are heavier, when loaded, 
than the locomotive itself of a few years ago, weighing in some 
instances over 100 tons. It is necessary then that the braking 
power be maintained at its maximum in order to reduce draft 
gear strains, liability of wheel sliding and to provide smooth 
handling of trains as far as possible. 

Enginemen should in no way be relieved of responsibility for 
properly inspecting and caring for brake apparatus while in 
their charge, or for properly reporting all existing. detects on 
arrival at terminals. All defects should be reported by in- 
coming enginemen on work book or forms as provided. Detects 
found by inspectors should be reported on forms or slips, and 
delivered to foremen or repairmen, a record being kept. 

The committee is unanimously of the opinion that the brake 
equipment should be taken care of by repairmen at terminals, 
they to make such tests and inspections as will disclose any de- 
fects, and correct them without waiting for the enginemen to 
report them. Along these lines the assistant to the vice-president 
(in charge of mechanical matters) on one of our large rail- 
roads issued instructions that the compressors and other brake 
equipment on freight and passenger locomotives should be 
tested each trip before the locomotive left the roundhouse for 
the train. In order that the inspectors might know how ex- 
tensive their work of testing out the brake and signal systems 
should be, they were provided with a code of tests, and were 
instructed that all defects must be corrected before the loco- 
motive leít the roundhouse. They were also provided with a 
sketch showing a simple test device that could be assembled 
quickly and cheaply at any terminal, made up of the ordinary 
fiting usually found in storehouses. 

The object of making these tests before the locomotive went 
to the train was to maintain the locomotive brake in condition 
to avoid as far as possible failures and delays, and it has re- 
sulted in compressor failures being reduced from 231 in 1912, to 
123 in 1913. These failures are the result of all the defects that 
compressors are subject to, and of delays ranging from five 
minutes to total failures, or giving up trains. 

The best results are obtained in lubricating the air cylinders of 
duplex pumps by using a good grade of valve oil (not super- 
heat valve oil) in an automatic oil cup. At important points 
the air brake repairman should keep on hand several automatic 
oil cups and air strainers. The oil cups and air strainers re- 
moved should be placed in lye and boiled out. Keeping the in- 
take to the air strainer clear is of the utmost importance, as a 
slightly clogged strainer will greatly reduce the capacity of the 
pump when the speed is at all fast. 

When pumps are equipped with auxihary air cylinder oilers, 
which are connected with the main lubricator in the cab, oil 
should be supplied intermittently. The amount of oil to be 
used at one oiling and the time between oilings should be gov- 
erned by the requirements of service. When superheat valve 
oil is used in the main lubricator, the standard automatic oil 
cup should be used instead of the auxiliary air cylinder oiler. 
Care should be taken not to use more oil in the cylinders than 
is necessarv, as too much oil clogs the valves and passages and 
lessens the pump capacity. A swab well oiled is essential on the 
piston rod. 

[The report also contained complete detailed instructions for 
the testing and care of the air brake equipment. | 

The report is signed by G. H. Wood, chairman, B. Hyanes, 
R. E. Anderson, W. V. Turner and E. Bales. 


DISCUSSION 


It was pointed out that although the air brake was a dividend 
producer in the matter of permitting a greater density of trafhc 
if it is not properly maintained it could be made very expensive 
for a railroad. Extra parts of the air brake should be kept in 
stock in good condition, so that they may be readily used in 
replacing defective parts. This will permit of taking the de- 
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fective parts to the shop, where they can be repaired properly. 
It pays to keep the air brake in its proper condition. Special 
care should be taken to see that the centrifugal dirt collectors are 
properly cleaned. The engineers should be encouraged in re- 
porting every defect to the air brake equipment. The traveling 
engineers should be so familiar with the air brake that they will 
be able to answer any question the engineers may ask. On the 
Santa Fe the traveling engineers are required to have a clear 
understanding of the air brake. Mr. Wood in his closing remarks 
laid particular stress on the importance of maintaining the feed 
valve with No. 6 E T equipment in perfect condition to prevent 
the engine brakes creeping on. 


EFFICIENT OPERATION OF LOCOMOTIVES 


Realizing the innumerable angles from which this subject 
might be reviewed, and the varying conditions surrounding loco- 
motive operation, the committee has sub-divided the original 
subject into nine parts. 

Assignment of Power.—To obtain maximum efficiency at mini- 
mum cost the matter of assigning power should be made with 
due consideration of both operating and mechanical points of 
view, observing not only the physical condition of the roadbed 
and bridges, the capacity and fitness of terminal facilities for the 
care, up-keep and turning of the power assigned, but also its 
adaptability to meet the requirements of service, either freight 
or passenger, taking into consideration the weight and schedule 
of trains. 

Classified Repairs.—The cost involved by the early shopping 
of power may be an item of profit or expense depending largely 
upon the general condition of the engine and the service re- 
quired, also the demand for power. In some cases badly worn 
engines may successfully and efficiently fill a requirement pro- 
vided the work is sufficiently light. The most profitable time 
for shopping power depends largely on local conditions. Density 
of traffic in some localities with many high class freight trains, 
and other important traffic with an increasing public demand 
for better service, would not warrant the working of power in 
other than first class condition, while branch lines, unimportant 
freight or switch service, may provide suitable places to obtain 
additional wear from locomotives between shoppings. 

Power received from the general repair shops after overhauling 
should be known to be in perfect condition before being re- 
turned to the operating department for service. The power 
should be well broken in before it is placed in its regular service. 
Attention is called to the increased cost of operation where scale 
is allowed to accumulate on the tubes or boiler shell, causing 
an increase in fuel consumption, an increase in the use of stcam 
by excessive use of ihe blower and in some cases leaky tubes 
or firebox sheets which result in engine failures or delays. 

Boiler Attachments.—Location of all boiler attachments for 
safety, accessibility and convenience of operation and repairs, is 
a matter which may appear to some to be ot small importance 
vet may involve great expense. An injector or lubricator placed 
beyond the convenient reach of the engineer does not receive the 
attention and fine adjustment that economical service would de- 
mand, or that it might receive if properly placed. Sander valves, 
hydrostatic flange oilers and other boiler attachments are equally 
important. | l 

The best results are obtained by locating the lifting injector 
with the center line of the injector on a line with the top of the 
tank whether placed inside or outside of the cab. The non-lifting 
injector is mounted below the bottom of the tank and is usu- 
ally placed on a bracket mounted on the tail piece of the engine 
frame. A safer application (where it is possible) is to mount 
the injector on a bracket suspended from the bottom of the 
mud ring. This would place the injector pipes under the same 
influence. of expansion and relieve the strain from the steam 
pipe and connections. 

If a regular feed of water to the boiler is maintained the 


steam pressure is more easily maintained and the liability of 
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boiler leaks is reduced, because there is no rapid expansion 
and contraction in a boiler when the supply of water is regular 
and an even temperature is maintained. In maintaining an 
injector, first, see that it is properly repaired and the tube sizes 
maintained to a good standard. Also see that the tubes are kept 
free from lime. All of the pipe joints must be kept tight. 
[he proper way to apply a lubricator is to follow the instruc- 
tions issued by the manufacturer. If this is done you will have 
the application right for that particular make of lubricator. 
Also follow the instructions regarding its operation. 

Terminal Inspectton.—A record should be maintained of the 
assignment of work to workmen with a view of fixing responsi- 
bility for improper repairs. Engines permitted to work when 
lame or with steam leaks in the smoke arch, valves or cylinder 
packing blowing, or badly stopped tubes, may use extra fuel 
by the ton while enginemen are striving to save by the pound. 
Engines should be so drafted that they steam freely; their 
arches, steam pipes, superheater units, cylinder packing and 
valves should be known to be in perfect condition. Periodical 
inspection should be made of all draft appliances and a perfect 
measurement maintained of the sizes of the exhaust nozzles, 
location of draft sheets, etc. By so doing much time and ex- 
pense can be saved where readjustments are necessary or for 
comparison of work with other power of the same class. 

The cost of maintenance and up-keep of power can be greatly 
reduced with an increasing benefit and training to enginemen 
by the enforcement of strict rules requiring close inspection and 
properly detined work reports from them. Some railroads re- 
quire both engineers and inspectors to inspect and make sepa- 
rate work reports with a view of reducing the chances for de- 
lay or accident. Engineers should be in a better position to lo- 
cate and report necessary work than an inspector who only 
sees the engine at rest. Where engineers are relieved at points 
remote from the engine house or where busy terminals do not al- 
low time for the engineer to properly inspect the engine on 
its arrival, small work books can be carried on the locomotive 
in which the engineer should note the needed repairs, deliver- 
ing the book with the engine at each terminal. 

Locomotives should be fired up sufficiently early to insure 
testing of the air pump, headlight, injectors and other boiler 
attachments, to know that all are in working orá.r before de- 
livering to the engine crew. Such precautions will avoid many 
delays and failures which amply justifies this work. Proper 
record of the time that engines are at terminals should be 
maintained. For such purposes the accompanying form will 
be found very convenient. 

Superheaters and Brick Arches—To insure a high degree of 
superheat it is necessary to keep all flues clean and free from 
clinkers or soot. It is equally important to know that the 
superheater units are free from leaks and the cylinder packing 
and piston valve rings are in good condition. Brick arches 
should be kept in perfect condition in order to insure maximum 
efficiency from their use. Locomotives drafted with the use of 
an arch will, as a rule, be more severe on fuel should the arch 
fail and the locomotive be run without it. 

Engine Crew Examination.—In selecting, promoting and em- 
ploying new firemen, care should be exercised to secure men 
of good habits, possessing at least a common school education. 
They should be required to pass an examination and be given 
the necessary instructions to insure a knowledge and familiar- 
ity with the signals, rules and other important requirements 
connected with their duty. Many railroads are now using the 
first, second and third year progressive examination questions 
for the advancement of their firemen. Such examinations as a 
rule stimulate general interest, not only among firemen but 
among engineers as well. In all cases possible young firemen 
should be examined on the first year's questions shortly after 
six months! service as a firemen, and there should be some 
ruling from the master mechanic or officer in charge as to the 
disposition of those who fail or refuse to take the examination. 
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Coaching and training enginemen is an important factor in 
paving the way for skillful and efficient service and should be 
encouraged by all officers. 

Turning Power at Terminals.—There should be co-operation 
between yardmasters, despatchers and roundhouse foremen, in 
order to get the best results in turning power quickly. Other 
items of importance are the prompt placing of supplies, de- 
livering the coal to the coal chute, pulling cinder cars out of 
the way, etc. Such duties should not be regarded as of sec- 
ondary importance but should be promptly handled, as much 
depends on this service to aid in the prompt movement of power. 
Blocking roundhouse leads or delaying incoming power in the 
yards after its arrival is an item of expense too frequently 
caused by unnecessary blocking of tracks. 

Efficient Handling of Locomotives.—The worst designed loco- 
motive is made better by special care and handling, while the 
best designed locomotive will not do well if improperly handled 
or fired. Railroad operating costs are great, and the fuel bill 
is the largest single item of this expense, therefore, the largest 
field for loss or gain. Of this vast amount of fuel burned in 
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locomotive operation considerable of it does not come under 
the control of engineer or fireman, tests having shown ihat 
about 22 per cent is used for terminal consumption. Close co- 
operation should prevail between the heads of the transporta- 
tion and the mechanical departments in the matter of ordering 
power and firing up before needed. 

Engineers should have the lubricator properly set and feed- 
ing at least 15 minutes before starting on a trip. The engineer 
should strive to handle the locomotive in such a manner as to 
render the required service, working the engine at as short a 
cut-off as the service and grade will permit, remembering that 
steam represents fuel and money. 

Locomotives having cylinders 26 in. in diameter, operating 
at a 6 in. cut-off use 12,620 cu. in. of steam; 8 in. cut-off, 16,960 
cu. in, and 10 in. cut-off, 21,200 cu. in. for each revolution of 
the drivers. The amount used per mile would depend on the 
size of drivers; however, the foregoing illustrates the importance 
of the reverse gcar and what it can do for the fireman or coal 
pile i£ properly handled. When the water supply is regular in 
keeping with the amount used and kept at a proper level or 
uniform height, tubes are not so liable to leak, the engine will 
steam better and use less fucl than when the feed water supply 
is Irregular. 
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Locomotives may be kept in perfect condition at great cost, 
may be operated and fired 100 per cent perfect, loaded to full 
tonnage capacity, yet fail in good returns. The matter of 
hauling empty or half loaded cars of great weight and size in- 
creases operating expenses and proportionately reduces net re- 
turns, and therefore, should be a matter of mutual concern to 
every railroad in the land. 

The report is signed by J. R. Scott, chairman, P. J. Miller, 
J. J. McNeil, W. L. Robinson, C. W. Hyde, F. W. Edwards, 
M. H. Haig and W. G. Tawse. 


DISCUSSION 


It was believed that too much attention could not be given 
the proper and convenient location of the various appurtenances 
in the locomotive cab so that the engineer may operate his engine 
with the least possible effort. Regarding the use of flange oilers 
some members stated that they had trebled the life of the tires 
and in some cases they had eliminated trouble from derail- 
ments. 

The subject of superheaters was again very thoroughly dis- 
cussed. The members were cautioned to keep the superheater 
flues clean and not to carry the water too high in the boiler 
if the best results are to be obtained. The wide open throttle 
and regulation by the valves was strongly recommended up to 
the point where it would be impractical to further shorten the 
cut-off, when of course the regulation should be done by the 
throttle. The throttle should always be slightly open when 
drifting unless other means are provided to take care of the 
cylinder lubrication. The Erie has eliminated the drifting valve 
entirely, so that it is now necessary for the enginemen to open 
the throttle slightly. 

The question of pooled engines vs. regularly assigned engines 
was thoroughly discussed. The members were very strong in 
their approval of assigned engines. A member from the St. 
Louis & San Francisco stated that with the regularly assigned 
engines there was an average of 18,000 miles per engine failure 
in a recent six-months’ period, as against an average of 6,000 
miles per engine failure when the pooled system was in effect. 
He also stated that by changing from the pooled system to as- 
signed engines there had been a decrease of 6 per cent in fuel 
used with an increase in tonnage hauled of 2.33 per cent. It 
was believed that in nearly all cases the engineers would take 
better care of their engines, and numerous cases were men- 
tioned where the mileage between shoppings had been increased 
by adopting the assigned engine plan. While more engines are 
needed than with the pooled system it was believed that the ad- 
ditional investment would be warranted. 


PRACTICAL CHEMISTRY OF COMBUSTION 


Alonzo G. Kinyon, superintendent of locomotive operation, 
Seaboard Air Line, presented an interesting lecture on the 
chemistry of combustion, illustrating his remarks by chemical 
experiments and lantern slides. He stated that burning is the 
rapid chemical combination of anything with oxygen and the 
heat and light are the result of burning. It was explained that 
matter was divided into two classes, elements and compounds, 
the elements being defined as matter in its simplest form and 
compounds as substances that could be subdivided into elements. 

A series of experiments was then performed to show that 
chemical changes were brought about by two general processes. 
Where two or more elements are brought together and com- 
bined, forming a compound, there is a building-up process which 
produces heat. Where a compound is treated chemically and 
separated into its elements, there is a tearing down process 
which absorbs heat. In burning the coal in the firebox it is 
necessary first to split the compound (coal) into its elements, 
thus producing a tearing down process which absorbs some of 
the heat from the fire. This is followed by a building up process 
in which the oxygen of the air combines with the fuel elements 
of the coal and burns, producing heat. 

As an illustration of the tearing down process, a small quan- 
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tity of red oxide of mercury was placed in a test tube. Upon 
the application of heat the oxygen or gas was driven off, 
leaving globules of mercury deposited on the inside of the tube. 
The presence of oxygen as it was driven off was demonstrated 
by taking a match with a small ember on its end and placing it 
in the end of the test tube. As soon as the oxygen came in con- 
tact with it, it started to glow brightly. 

In demonstrating the building up process, a piece of mag- 
nesium ribbon was ignited and as it burned, giving off heat, a 
compound (magnesia) was formed in the shape of a powder, 
caused by the combination of the magnesium with oxygen. An- 
other interesting experiment illustrating the production of heat 
was made by placing a small amount of sugar in a glass jar to 
which was added a small amount of sulphuric acid. There was 
an immediate change in the color and the bulk of the material 
in the glass, and a very noticeable amount of heat was produced. 

Oxygen ignites with different elements at different tem- 
peratures, 1,800 deg. F. being necessary to burn the volatile 
gases in coal. The carbon in the coal will burn at 914 deg. F., 
and as the firebox temperature is usually about 2,300 or 2,500 
deg. F. the main point is to get plenty of oxygen into the fire- 
box. Without sufficient oxygen the heat loss is considerable, 
for when the carbon in the coal is not completely burned it 
passes off as carbon monoxide gas, which gives off only 4,500 
B. t. u, whereas if it was completely burned to carbon dioxide 
it would give off 14,600 B. t. u., a B. t. u. (British thermal unit) 
being the heat necessary to raise one pound of water at 39 deg. 
F. one degree in temperature. The complete combustion of 
the carbon is further hindered because the hydro-carbon gases 
absorb the oxygen more readily than the carbon, so that the 
carbon has to depend on the oxygen, that is left. Mr. Kinyon 
also showed some lantern slides on the proper methods of 
firing. 


T^ 


SPEED RECORDERS 


Fred Kirby (B. & O.) presented a paper on speed recorders 
which was in part as follows: 

We have in use on the railroads of the United States the fol- 
lowing recorders: Boyer, Flaman, Hausshalter and Railway; 
and on some of the private cars we have what is known as the 
Hutchinson Electric and the Warner. The Boyer, Flaman and 
Hausshalter are the principal recorders used on locomotives and 
trains. The Boyer and the Flaman are more generally used on 
locomotives, and the Hausshalter is principally used on cars. 
The Hausshalter recorder is purely a mechanical device, the 
main shaft of which revolves only about 45 revolutions per 
mile, and when placed on a locomotive it enables the engineer 
to note at a glance the speed at which he is running, and be- 
sides records on the record tape the following information: 
Speed at all times from zero to 100 miles per hour; time of all 
stops; time between stops; time from start to finish of run; 
distance between stations or stops, and distance of run (total 
length). 

It is also fitted with an alarm bell which can be set to ring 
automatically when any desired speed per hour is attained. The 
time-recording feature of the Hausshalter apparatus is a very 
valuable one, particularly from the engineer's standpoint, as it 
proves without a doubt the time of all detention and station 
stops and the distance from the starting point at which they took 
place, which shows up the train despatchers and station men 
when they are at fault, as well as slow movement on the part of 
tram crews. 

The Boyer speed recorder is an oil pump arrangement and the 
main shaft turns about 540 revolutions per mile, and gives prac- 
tically about the same information as all other recorders. 

There are two devices called the electric annunciator that can 
be attached to speed recorders of any type that are not provided 
with the alarm bell. They consist of an attachment fitted to the 
machine itself with an electric bell, one or more dry cell bat- 
teries, and the required amount of insulated copper wire; 
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a low voltage electric light may be used if so desired. The at- 
tachment fitted to the machine may be so placed that the bell 
can be rung when any desired speed is reached and can be rung 
as long as the speed is exceeding the adjusted limit. It may be 
set to ring for two miles above the limit and if the rate of speed 
is more than two miles above the limit the bell will ring until 
the decreasing speed reaches and passes below the limit at which 
the device is set. One great advantage is that if the recording 
gage is broken or for any reason it is out of service the bell begins 
to ring when the speed limit at which it is set is reached. 

It is claimed by the different members furnishing the data that 
one of the advantages derived from the use of the speed recorder 
is the factor of safety; it can also be used to advantage for a 
check on trains in the way of excessive speed, and from some 
of the recorders we can get the time of stops, and the number 
of stops on cach trip. I also find that the speed recorder is a 
great factor in settling disputes in regard to speed at time of 
accidents. It has also been claimed that a great deal of benefit 
is derived from the use of speed recorders in the way of re- 
ducing heated bearings on engines and cars, as the engineers 
are more careful to observe the speed rules. 

In some of the information received it is claimed that the fuel 
consumption has been increased on account of the speed re- 
striction, from the fact that when trains were permitted to de- 
scend grades at a high rate of speed (from 60 to 80 miles per 
hour) and ascend the grades at a speed of from 30 to 45 miles 
per hour the fuel consumption was less than at the present time 
when they have to maintain a higher rate of speed on the 
ascending grade in order to make the schedule time. 

One road gave an estimated cost for maintaining the speed 
recorders of from $120 to $140 per year for each machine in use, 
for material and labor. Another road estimates the cost of ma- 
terial and labor at $75 per year for each machine used. 


DISCUSSION 


Those roads using the speed recorders reported favorably as 
to their use, believing that derailments have been materially 
reduced, and have found that the number of hot boxes was 
decreased. The enginemen like them, as it gives them a guide 
by which they are better able to maintain schedule speed. A 
leeway of five miles per hour was believed fair before dis- 
ciplining an engineer for a violation. The El Paso & South- 
western test the recorders in case of a violation of the speed 
limit before the engineers are disciplined, as the gages do not 
always register in accord with the record. All recorders should 
be carefully maintained, and on some roads the engineers are 
required to check the reading of the gage by taking the time 
between mile posts. If possible the recorders should be oper- 
ated from the trailer wheel, so that it will not be necessary to 
have a long wire from the recorder to the gage in the cab. 


OTHER BUSINESS 


W. H. Corbett. chairman of the committee on the Revision 
of Progressive Examination for Firemen for Promotion and 
New Men for Employment, reported that a new book of rules 
has been made and will be distributed in the near future. The 
following is the list of subjects for 1915: 

What effect docs the mechanical placing of fuel in fireboxes 
and the lubrication of the locomotive have on the cost of 
operation ? 

Recommended practices for the employment and training of 
new men for hremen. 

The advantages of the use of superheaters, brick arches and 
other modern appliances on large engines, especially those of 
the Mallet type. 

How can the read foreman of engines improve the handling 
of the air brakes on our modern trains? 

The electro-pneumatic brake. : 

The effect of properly designed valve gear on locomotive fuel 
economy and operation. 

Scientific trainloading; tonnage rating. 
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The constitution and by-laws of the association were amended 
to include a fourth and fifth vice-president. The following offi- 
cers were elected for the ensuing year: President, J. C. Petty 
(N. C. & St. L.); first vice-president, J. R. Scott (St. L. & 
S. Ei: second vice-president, B. J. Feeny (Ill Cent.); third 
vice-president, H. F. Henson (N. € W.) ; fourth vice-president, 
W. L. Robinson (B. & O.); fifth vice-president, G. A. Kell 
(G. T.); treasurer, D. Meadows (Mich. Cent.); secretary, 
W. O. Thompson (N. Y. C. & H. R). Mr. Thompson was 
paid special tribute by being elected to the office of secretary 
for life. He is one of the three living charter members of the 
association. 

At the close of the convention the secretary reported a total 
membership of 1,137, of which very nearly 50 per cent were 
registered at this convention. Chicago received the greatest 
number of votes for the next place of meeting. 


SOME ENGLISH LOCOMOTIVE AP- 
PLIANCES 


On some new 2-6-0 type passenger locomotives recently 
designed and built by the London, Brighton & South Coast, 
have been fitted three interesting appliances that are illus- 
trated herewith. These locomotives were designed under the 
dirction of L. B. Billinton, superintendent of motive power. 
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Vacuum and Water Relief Valve 


A feed water heating arrangement is provided on the ten- 
der and the boiler is fed by means of a Weir feed pump 
placed on the left running board. This heater consists simply 
of a steam injector arranged on the end of the tender tank 
with a connection to the exhaust passage in the cylinders. 
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It will be seen that it is fitted with a non-return valve so that 
the water cannot run back through the steam pipe. In addi- 


Application of Vacuum and Water Reilef Valve 


tion to the connection to the exhaust steam passage, provi- 
sion is also made for carrying any superfluous steam generated 
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arrangement is provided so that the hottest feed water, which, 
of course, will be near the upper surface in the tank, is drawn 
by the pump. 

Another device fitted to this locomotive is an air operated 
clutch on the lift shaft of the valve gear. The valve gear is 
of the Stevenson type with a screw reverse mechanism and 
this clutch is fitted to the shaft for the purpose of steadying 
the motion and relieving the reach rod. The reversing screw 
bracket combines, with the screw, an air cylinder and piston 
for the purpose of assisting the operation when lifting the 
link and the air control valve for the clutch is interlocked 
and connected with this cylinder. The clutch also has an ar- 
rangement for control independent of the reverse. 

The cylinders of these locomotives are fitted with a new 
type of combined vacuum and water relief valve, which is also 
shown in one of the illustrations. One of these valves is 
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in the boiler, to the water in the tender, instead of allowing it to 
blow off at the safety valves. 
While the feed pump handles the boiler feeding normally, 
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Feed Water Heater 


a combination (hot water type) injector is also fitted to the 
back head of the boiler to act as an auxiliary. A float feed 


placed at the bottom of each end of the cylinder barrel. The 
construction and operation of the apparatus will be clear from 
an inspection of the illustration. 


METAL PILOT ON THE LEHIGH VALLEY 


A short pilot has been developed on the Lehigh Valley which 
is neat in appearance and very simple in construction. It has a 
metal frame built up of flat bars and angles, with slats made of 
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Simple Short Pilot Now Used on the Lehigh Valley 
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scrap flues two inches in diameter. The construction is shown 
in one of the illustrations. It has been in use for some time 
with highly satisfactory results. 

The all-metal long pilot, which was formerly used by the 


Long Nosed Pilot Formerly Used on the Lehigh Valley 


Lehigh Valley, is also shown in one of the illustrations. This 
pilot weighed 586 Ib. and cost $27.58. The short pilot weighs 
262 lb. and can be built at a cost of $5.47. 


RINGLEMAN SMOKE CHART 


The following notes concerning the construction of the Ringle- 
man smoke chart and the methods of taking smoke readings are 
from Appendix III of Bulletin No. 8, entitled “Some Engineer- 
ing Phases of Pittsburgh's Smoke Problem," issued by the Uni- 
versity of Pittsburgh. 

A rule by which, the cards may be produced is given by Prof. 
Ringleman as follows: 


Card 0. All white. 
Card 1. Black lines 1 mm. thick, 10 mm. apart, leaving spaces 9.0 mm. square. 


Card 2. Lines 2.3 mm. thick, spaces 9.0 mm. square. 

Card 3. Lines 3.7 mm. thick, spaces 6.3 mm. square. 

Card 4. Lines 5.5 mm. thick, spaces 4.5 mm. square. ` 
Card 5. All black. 


These lines and spaces are so arranged that the black covers 
respectively 0, 20, 40, 60, 80 and 100 per cent of the white sur- 
face of the card. These percentages are graded for convenience 
as smoke numbers 0, 1, 2, 3, 4 and 5, so that number 0 signifies 
no smoke or a clean stack; and number 4 signifies a stack which 
is emitting an 80 per cent black smoke, or for convenience the 
percentage of black smoke can be obtained by multiplying the 
smoke number by 20 per cent. 

In making observations of the smoke proceeding from a chim- 
ney, the six cards are placed in a horizontal row and hung at a 
point 50 ít. from the observer, and as nearly as possible in line 
with the chimney. At this distance the lines become invisible, 
and the cards appear to be of different grades of gray, ranging 
from very light gray to almost black. The observer glances 
from the smoke coming from the chimney to the cards which are 
numbered from 0 to 5; determines which card most nearly cor- 
responds to the color of the smoke, and makes a record accord- 
ingly, noting the time. Observations should be made continu- 
ously during, say, one minute, and the estimated average density 
for that minute recorded, and so on, records being made once 
each minute. The average of all the records made during the pe- 
riod of observation is taken as the average figure for the smoke 
density. 

To determine the per cent of black smoke, or average density, 
the following rule was followed: Percentage of density equals 
smoke units X 0.20 divided by stack minutes. 
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DEVICE FOR FEEDING BOILER 
COMPOUND 


BY F. W. DUNNING 


The illustration shows a simple device for introducing soda 
ash, barium hydrate, or other compounds, into stationary boilers, 
which is used at the power house of the Wheeling & Lake Erie 
at Brewster, Ohio. It is well known that the introduction of 
some compounds, such as soda ash, into the feed water is liable 
to cause a deposit to accumulate on valve seats and other parts 
of the pipe line leading to the boilers. This device may be located 
between the feed pump and the boiler, thus causing the treating 
solution to affect a minimum length of pipe. 

Before charging the container, the soda ash or other com- 
pound should be dissolved in a pail of hot water. The 1 in. cut- 
out cock and the 34 in. globe valve are then closed and the 2 in. 
gate valve and 3$ in. drain cock are opened, the latter draining 
the container of water. The 34 in. drain cock is then closed and 
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Device for introducing Soda Ash Into Feed Water of Stationary 
Bollers 


the container is filled with solution through the sheet metal fun- 
nel; the device is put in operation by closing the 2 in. gate valve 
and opening the 34 in. globe valve and the 1 in. cut-out cock. The 
solution gradually flows through the cut-out cock into the feed 
water pipe and thence to the boiler. The rate of flow is regulated 
by means of the 34 in. globe valve. 

This device has been used to feed soda ash into four 4% 
horsepower Babcock € Wilcox boilers for several years. No 
repairs have been necessary and the boilers have been quite free 
from scale. 


Use or ELECTRIC VEHICLES—Dr. Charles P. Steinmetz, of the 
General Electric Company, is credited with the prediction that 
within ten years there will be in operation not fewer than 1,000,- 
000 moderate-priced electric vehicles whose approximate price 
will not exceed $500, with a speed certain to average 20 miles 
per hour.—American Machinist. 
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STEEL UNDERFRAMES FOR USE ON 
WOODEN FREIGHT CARS 


A type of steel underframe for application to wooden freight 
cars has been developed at the East Buffalo car shops of the New 
York Central & Hudson River and is being extensively applied 
to wooden cars on the New York Central Lines. It has proved 
economical in application and the cars equipped with it are giv- 
ing good results in service. The design is varied to suit the dif- 
ferent types of cars, the two shown in the engravings being for 
box cars and gondola cars. 

While the structure might not be termed by some a complete 
underframe it is sufficient to place the wooden cars to which it is 
applied in the steel underframe class. The old wooden sills are 
all retained, as are the truss rods, a reference to the illustra- 
tion showing the queen posts and truss rod supports. The body 
bolsters used on the wooden underframe, are, however, entirely 
removed. As will be seen by reference to the frame used on box 
cars, this consists of two center sills with top and bottom cover 
plates, two body bolsters and two needle beams. The center 
sills are 9 in., 25 Ib. channels and extend the full length of the 
car, there being a casting connecting them against which the 
wooden end sill seats. The center sills are placed back to back 


is a % in. plate, 20 in. wide for a distance of 1877 in. or the 
width of the center sill cover plate, and tapering to 10 in. at both 
ends. Filler castings are used between the center sills and also 
from the center sill to the outer edge of the car while there is a 10 
in. by 34 in. bolster tie plate at the bottom extending across the 
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car; the center bearing is riveted to this tie plate. Each of the 
needle beams consists of two 9 in., 15 1b. channels connected to 
the center sill and extending to the outside of the car. A needle 
beam tie strap passing above the top center sill cover plate and 
riveted to the center sills and the needle beam channels connects 
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New York Central Steel Underframe for Application in Repairing Wooden Box Cars 


and spaced 12% in. apart. The top cover plate is 18% in. by 
14 in. and is 29 ft. 4 in. long, extending under the bolster cover 
plate and ending at the outer edge of the latter. The bottom 
cover plate is also 18% in. by % in. but is only 25 ft. 1134 in. 
long, ending just back of the body bolster. 

The body bolster has a top cover plate extending the full width 
of the car and passing over the center sill top cover plate. This 


them at the top; this plate is 3 ft. 334 in. by 4 in. by % in. At 
the bottom a similar cover plate of the same length is used. This 
plate is 6 in. by % in. where it passes under the bottom center 
sill cover plate and tapers to 4 in. at the ends. A center sill stif- 
fener, 834 in. by % in., is used between the center sills at each 
needle beam. 

The details of the underframe for use on gondola cars are sim- 
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ilar to those of the box car underframe. The center sills are 9 
in, 25 lb. channels extending the full length of the car and 
spaced 127% in. back to back. The top cover plate is 1874 in. by 
1⁄4 in, and is 28 ft. 4 in. long, extending between the outer 
edges of the bolster cover plate and passing under the latter. 


Cross Sections of the Gondola Car Underframe 


The bottom cover plate is 18% in. by 1⁄4 in. by 24 ft. 1134 in., 
ending just back of the body bolster. The needle beams are 9 in., 
15 1b. channels with a center sill filler plate and connecting tie 
straps top and bottom. 

In the gondola cars there are used four corner braces con- 
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center sills are 37 ft. over all and those on the gondola cars 
arc 36 ft. over all. 


SAVING CAR DAYS 


O. C. Castle, car service agent of the Sunset-Central Lines, 
has issued a bulletin on the subject of “Saving Car Days,” giv- 
ing figures to show that during the fiscal year 1914 the system 
made a saving in car hire balance of $430,865, a daily average 
saving of $1,180, or the equivalent of 2,622 car days. The aver- 
age mileage per car per day for all cars on the line increased 
from 20.4 in 1912-13, to 219 in 1913-14, while the movement 
of foreign cars increased from 21.4 to 28.6 miles per car per 
day. The bulletin states that these results were accomplished 
by eternal vigilance and persistent "plugging" on the part of 
hundreds of loyal employees in the campaign to save car days; 
and it urges all the employees and the officers to continue their 
efforts in this direction. The bulletin concludes with the fol- 
lowing: 

“From the present unsettled outlook, due to the European 
war, the company is going to need every ‘car day’ we can put 
away in our savings banks. 

"Let's watch the little car days, and make the slogan ‘Save 
the Car Days’ next in importance to ‘Safety First.’ 

"I'll be glad to get a note from any one any time, telling how 
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Stee! Underframe for Application to Wocden Gondola Cars 


sisting of 5 in., 9 lb. channels, 4 ft. 7 13/16 in. long. These con- 
nect to the top cover plate of the bolster and to a casting at the 
junction of the end and side sills of the wooden underframe. 
As in the case of the box car underframe, the end sill bears 
against the castings which connect the center sills near the end. 
On the gondolas the distance between truck centers is 25 ft. 
10 in., while on the box cars it is 26 ft. 10 in. The box car 


you have saved a ‘car day.’ Am sure the assistant general man- 
ager will take time to look at such notes as I may pass along 
to him; and the president, too—he is never too busy to hear 
about a piece of good work in the line of car movement. 

"After all, when you come to think of it, that's what we are 
all here for—to move cars; and if we move the cars the 'days" 
will take care of themselves." 


LoNG ISLAND STEEL BAGGAGE CAR 


A 40 Ft. Car of Exceptionally Light Weight, 
Having Arch Bar Trucks With Swing Bolsters 


In order to meet the requirements of service conditions 
existing on its lines the Long Island has recently placed in 
service 20 steel baggage cars 40 ft. in length and weighing 
50,600 1b., built by the American Car & Foundry Company. 

Over some of its lines the Long Island handles a heavy bag- 


Sections Showing Connections of 
Posts to Side Plate. 


sa = _____ 


of this traffic moves during the summer months only, and 
advantage of this fact has been taken to build a car of ex- 
ceptionally light weight at a low first cost. During the winter 
months when these cars are but little used the amount of in- 
vestment tied up in idle equipment is thus kept to a minimum. 


———————— 
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Sections Through Side Posts, Showing Connections to Side Plate 


gage and express business, in many cases the consignments 
io two or three stations completely filing a long baggage 
car. The consignments for such stations can be loaded 
into one of the short cars and the car set out, while with 
long cars it would be necessary to hold the train at the 
station while the unloading was being done. A large part 


UNDERFRA MES 
The center sills are 9 in. channels extending continuously 
between the end sills. Continuous cover plates both top and 


bottom are provided, the top plates being !4 in. thick and 
the bottom 3$ in. thick. The sills are further reinforced at the 
bolsters by additional 3⁄4 in. bottom plates, each 6 ft. 5 in. long. 
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A 40-ft. Baggage Car for the Long Island 
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Between the bolsters the side of the car acts as a girder to 
support a portion of the load which is transferred to the 
truck center by the cast steel body bolsters. 

The side sills are 5 in. by 3% in. by 7/16 in. angles secured 


extend from the top flanges of the center sils to the lower 
flanges of the side sills and are placed with the flanges down- 
ward. The side sills are stiffened under the side doorway 
by 7 in. channels riveted to the Z-bar posts. 
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Ends of Post Caplines 


Welded together on Car 
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Sections Showing Door and Window Framing, and Section Through Corner Post 


at the corners to end sills of the same section by means of 
gusset plates, and riveted to the ends of the body bolsters. 
Four lateral stiffeners of 5 in. channel section are included 
on each side. Two of these are located under the door posts 
and two at points about 26 in. from the door posts. They 


The frame of this car is designed to be equivalent in 
strength to the requirements of the railway mail service. 
In order to meet these requirements two 12 in. I-beam end 
posts have been included in the construction of the end frame. 
These are framed into a steel bumper casting at their lower 
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ends and are secured to the carlines at their upper ends. 
They are located at points 2034 in. on either side of the center 
line. The center sills are also attached to the steel bumper 
castings, thus securely tying the end frame to the underframe 
and making a very rigid construction. 

Extending from the corner of the car to the end post on 
either side are 5 in. by 314 in. by 7/16 in. angle sills, to which 
the end sheathing is secured. Platforms are located on the 
ends of the car at diagonally opposite corners, from which 
the hand brake wheels are operated. 


SUPERSTRUCTURE 

The body frame members are 3 in. Z-bars. The roof is U- 
shaped without clerestory. The carlines are extensions of 
the corner and side posts, being formed in two parts and 
welded at the center of the roof when placed on the car. A 
Z-bar plate extends continuously from corner post-to corner 
post except where the web and one flange is cut away to 
allow the continuous side posts to pass through. The method 
of securing the posts to the plate is shown in one of the 
engravings. The corner, transom and door posts are made up 
of two Z-bars, one of which extends from the side sill to the 
plate only. The outside sheathing is 1⁄4 in. steel plate, four 
pieces being required for each side of the car. These pieces 
extend continuously from the end to the side door casing 
and are joined horizontally by a cover plate at the belt rail, 
which is located just under the window. Longitudinal stiff- 
ness is secured by means of a T-bar riveted behind the belt 
rail. The inside of the car is lined with corrugated sheet stcel, 
the corrugations running lengthwise.  Considerable longi- 
tudinal stiffness is secured in this manner and no vertical 
stiffeners are required between the posts. The outside and 
inside window casings are each flanged in one piece from 
1⁄4 in. plate to form a Z-section. The outer flange of the out- 


side section is riveted to the side sheet and the inner flanges 
of the two sections are placed back to back. The window is 
held in place in the outside casing by means of bolts passing 
The inner casing is secured to 


through both inner flanges. 
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posts by means of angle connectors. 
doorway a connector of special form is used which serves as 
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at which points the corrugated lining sheets are connected. 

Horizontal and vertical sections through the side door 
frames are shown in one of the engravings. Post covers 
formed from Lë in. plate extend from the outside of the car 
where they overlap the side sheets and are riveted to the 
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Coupler with Centering Lug on the Side of the Head 
outside flanges of the posts. They extend to the inside of 


the car and are secured to the inner flanges of the side 
On one side of the 


te 
— => 
| d ` H NK, 2 
| ' N ‘ e i LAW ANAS S > 
aae d ff E SKP a a, 
| aya ss 


SES 


EE MISI. LODS 


Arch Bar Truck with Swing Bolster, Used Under Long Island Baggage Car 


a 114 in. by 1/4 in. by % in. angle both at the top and bot- 
tom; these angles extend between the two adjacent side 
posts, with the backs of the vertical flanges flush with the 
inside flanges of the side posts. Similar stiffeners are placed 
longitudinally at points 2414 in. and 49 in. below the side plate, 


a door stop. On the other side the post cover is bent around 
parallel to the side wall of the car, where its edge forms a 
seat for the weather strip on the back side of the door. The 
door is supported by rollers, the track for which is a special 
Z-section flanged from % in. plate. This is riveted to the 
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flanges of the side posts. In order that the top casing may 
extend inside the car flush with the side post cover, 3$ in. 
hller blocks are included on either side of the door track. 

The floor is made up of two thicknesses of wood flooring, 
the under side of which is protected by one thickness of No. 
22 galvanized iron. The ends of the first course of flooring 
are supported by angles which are riveted to the inner 
flanges of the side posts. A wood nailing strip secured to 
the top cover plate of the center sills on the center line of 
the car supports the floor at this point. Intermediate nail- 
ing strips located about 28 in. on either side of the center line 
are supported by 21 in. by 214 in. by 3/16 in. angles secured 
to the diagonal end braces and to the top flanges of the cast 
steel bolsters. 

The roof is covered with 3/32 in. steel plate. Longitudinal 
roof supports of 214 in. by 2) in. by '4 in. angle section are 
placed between the carlines at points about 20 in. on either 
side of the center line; these serve to stiffen the roof sheets, 
but the sheets are riveted only to the carlines. 


TRUCK 


The truck applied to these cars is of a design unusual for 
passenger equipment. It is of the unequalized arch bar type 
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End Elevation and Section Through the Side Door 


having a wheel base of 6 ft. 4 in, but has been modified to 
include a swing bolster. The cross frame is made up of 
two 12 in, 201; lb. channels securely riveted to the truck 
columns. A cast steel spring plank is suspended from the 
frame by means of swinging hangers, from which the truck 
bolster is supported on elliptical springs. The wheels are 
cast iron, 33 in. in diameter and are mounted on standard 
M. C. B. 4% in. by 8 in. axles. Standard 44 in. by 8 in. 
freight car journal boxes are used. 


OTHER DETAILS 


The cars are equipped with special Sharon couplers de- 
signed to be self-centering. The drawbar is of the usual long 
shank type used in passenger service. A special lug is cast 
on the coupler body which acts as a stop to the guard arm 
of the engaging coupler and thus limits the angle between 
the center lines of the two drawbars. 

These cars are the result of a careful study of operating 
and traffic conditions. Full advantage has been taken of the 
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requirements of the service to build a car which has a capacity 
of 50,000 lb. and weighs but little more than 50,000 Ib. and 
one which meets the imposed conditions much better than 
would a licavier car of more expensive construction. 


CAR DEPARTMENT CORRESPONDENCE" 


BY FRANK CLEARY, 
Chief Clerk, Car Department, Delaware, Lackawanna & Western, Buffalo, N. Y. 


Reviewing car department work in recent years, we become 
impressed with the constant increase in correspondence and 
as we study the conditions we are led to believe that with 
due care and observance of instructions, some of it at least 
could be noticeably reduced and a more satisfactory condition 
brought about. The object of this paper is to show some 
of the conditions that make for unnecessary correspondence 
and to make a few suggestions that to the mind of the writer 
would have a tendency to bring about the desired result. 

Time expended in correspondence should be used as judi- 
ciously and effectively as on any of the other features of car 
work, and if it is possible to clear the situation with one let- 
ter, do not permit oversights or errors to be the cause for 
writing two. We pride ourselves on our frugality in the use 
of lubricants and material of all kinds and why not now, of 
our own initiative, show our ability to cope with the needless 
correspondence situation? 

We are all aware that errors are accountable for much un- 
necessary correspondence, and which of us is not aware of the 
annoyance invited by furnishing a wrong transfer or adjust- 
ment order, a wrong number or initial in connection with 
M. C. B. foreign repair bills, or looseness in a report giving 
an account of a train accident? Allow me to cite an example 
of the latter. 

A trainman makes a report of an accident to his train, in- 
volving derailment and damage, and assigns as a reason that 
a brake beam dropped on one of the cars moving in his train. 
This report is accepted by his superiors as sufficient informa- 
tion as to the cause. A car department man is instructed to 
make a report on this accident. He shows the numbers and 
initials of the cars and parts of each damaged and assigns as 
the reason for the accident that a brake beam dropped; this 
report is incomplete and unsatisfactory. He has failed in his 
mission—has caused delay to the report to the officers and 
has caused the writing of several unnecessary letters. 

In order that his report may be acceptable from a car de- 
partment standpoint, it must show the cause of the brake 
beam dropping. This may be a broken brake head, brake 
hanger, poor track conditions or the absence of cotter keys, 
allowing the displacement of bolts. It must show also 
whether the originating or initial defect was entirely new, 
occurring in movement, or partly old, and whether the defect 
could or could not have been detected by the inspectors 
through whose jurisdiction the car passed. 

In like manner a trainman reports an accident and assigns 
a broken wheel as the cause. The car department man, to 
meet the requirements, goes into detail showing the cause 
of the wheel breakage, such as a prolonged application of 
the brake, a worn flange or a seamed tread. He also shows 
the name of the manufacturer and the date and arranges for 
proper inspection of the triple and retainer under certain 
conditions. Should he fail in any particular, he contributes 
the usual amount of unnecessary letter writing. Reports of 
this character should be made with the least possible delay 
and by all means before letters of inquiry from officers are 
necessary. 

This and all correspondence possible should be handled 
without the necessity of inquiries, and strange to say we are 


*From a paper presented at the meeting of the Niagara Frontier Car 
Men's Association, Buffalo; N. Y., August 17, 1914. 2i 
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generally able to make reply to an inquiry on the day we 
receive it, whereas the original should have received this 
attention. 

It may appear from this that more is expected of the car 
department man than from the trainman. This is not so. 
The nature of the work in the department that he is engaged 
in demands that the special information mentioned be 
furnished. 

A wider field of error and one that furnishes its full quota 
of unnecessary foreign correspondence and tracing is the 
work of rendering foreign car repair bills; and we need con- 
sider but one feature of this to account for numerous letters 
and corrections, namely, “Wrong Numbers and Initials.” 

We will assume that we have several reports of repairs re- 
turned to us as it seems that the car record office could not 
locate any movements of the cars on the line about the dates 
that reports show repairs to have been made. We ascertain 
that corrections must be made which generally run about as 
follows: e : 

We find that the initials reading N. Y. C. & St. L. should 
read N. C. & St. L.; N. Y. C. & H. R. should read N. Y. C. 
& St. L.; C. M. & St. P. should read C. M. € P. S; C R. I. 
& P. should read C. R. I. & G.; Can Pac. should read Central 
Pacific; and numerous others along this same line, occurring 
through a similarity in the initials, but the wrong recording 
is by no means justified and with ordinary care could be 
entirely avoided. 

Add to this the wrong number feature, such as 7715 for 
7751, and we have the situation complete with the exception 
of the trouble caused by equipment introduced of recent years 
bearing numbers of six figures which has a tendency to in- 
crease the wrong number taking. 

Wrong initials prove the greater source of annoyance, as 
this means a correction in the amount of the bills made up, 
which is not occasioned by wrong numbers. Considering 
the errors in repair bills other than those occasioned by num- 
bers and initials, we find that the Master Car Builders' code 
of rules, which form the basis of all such charges, have grown 
so rapidly that they require close scrutiny and precision in 
making proper charges of owners' defects. This requires 
ability and experience to recognize the outlines of what con- 
stitutes combination of defects denoting rough handling. 
Still, the foreign repair bills corrected for errors of this nature 
are comparatively few when compared with the corrections 
made for wrong numbers and initials, the latter work having 
remained as simple as it was at the inception of the rules 
and again evidence is furnished that carelessness is responsible 
for errors and subsequent loss of labor in making corrections. 
The great care to be exercised and study required in making 
foreign repair bills according to the present code and the 
ever increasing danger of errors, due to the many changes 
introduced from year to year, leads me to believe that a 
biennial change of the rules would be desirable, were it not 
that perhaps more weighty reasons demand the annual change 
to meet carrying requirements. 

It may appear to some that the difficulties outlined have 
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been overdrawn or that recourse was had to imagination to 
produce the conditions described. However, I believe on 
close observation that it is simply a fair representation of 
what is going on around us on all lines and I am satisfied 
that it has assumed its present proportions through lack of 
care on the part of employees taking numbers and initials 
from the cars and by men in supervisory positions not offering 
any criticism to the individual responsible at the time the 
corrections are made. By making corrections without the 
knowledge of the responsible party and allowing him to con- 
tinue, the way is paved, not merely for a continuation of this 
annoyance, but for an increase, making the conditions chaotic. 

It is such an easy matter with some little care and atten- 
tion to perform the work of handling numbers and initials 
correctly that continual failure on the part of those engaged 
in doing it would be accounted for by the absence of super- 
visory attention on the part of men directly in charge of the 
work. 

Of equal importance with the repair bill condition is the 
work of transfer and adjustment orders and defect cards as 
established under the Niagara Frontier Association rules and 
many indeed are the avenues of error in the performance 
of this work. A receiving line's inspector issues a delivering 
line's defect card and is informed in due time of tracing that 
it has been improperly issued and that it should have been 
issued against some other line. The inspector being ques- 
tioned, explains it by showing an absence of symbol marks 
indicating the delivering line, and as symbol marking is part 
of the system of the Frontier inspection, no member of the 
association should be required to adopt extraordinary meth- 
ods to arrive at proper deliveries, but by the co-operation of 
the delivering line should receive the needed information. 

Let us have some consideration for the arbitrator and his office 
assistants who make the defect cards and transfer orders bona 
fide by their O. K. stamps, but who have not within reasonable 
reach, the records of the various lines to test the correctness of 
car numbers, iniiials or deliveries and are therefore depending 
solely on the forces of each individual line to make accurate 
reports and avoid complications. 

The foregoing does not embody all the difficulties we have 
to contend with in car department correspondence, but rep- 
resents some of the cardinal features that lead to useless labor 
and the elimination of them may lead to improvements gen- 
erally. There is work for all in bringing about the desired 
result. Let us educate, co-operate with and encourage those 
about us who may be in need of our assistance to the end 
that as a department force, not as individuals, our service 
may become most effectual and satisfactory. 


SPECIAL DINING CAR FOR TROOPS 


For the purpose of serving meals in connection with the trans- 
portation of troops, the Canadian Pacific has recently put into 
service commissary kitchen cars, the plan of which was worked 
out in the sleeping and dining car department. A floor plan of 
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the car is shown in the engraving. It will be seen that there is 
a refrigerator and butcher shop at one end and a combination 
pantry and pastry room at the opposite end with the kitchen in 
the middle. The equipment for the latter includes a coal range, 
a steam roaster, two soup kettles and four steam cookers. The 
steam utensils are operated by live steam generated in a vertical 
boiler with which each car is equipped. Each of these cars is 
capable of feeding 1,000 men three times a day. The floor is 
covered with heavy galvanized iron sheathing on which are 
placed heavy baggage racks made in small sections. There are 
three large water tanks under the car operated by air pressure, 
in addition to overhead tanks. The total water capacity is 1,490 
Imperial gallons. Boxes for holding vegetables are placed under 
the car and the coal box is so arranged that it extends to the 
roof and is filled through a trop. 


COACH STEP WITH FOUR TREADS 


The four tread coach step shown in the accompanying drawing 
was developed on the Grand Trunk and is now the standard 
step for the passenger equipment of that road. The end pieces 
and risers are of % in. steel while the steps are of wood 1% in. 
thick covered with 5/16 in. knob rubber treads. The steps are 
supported at the ends on 1% in. by 1% in. angles riveted to the 
end pieces, and all except the bottom step are further supported 
by the pressed steel risers. 'The steps are secured to the angle 
supports by % in. carriage bolts, the heads of which are recessed 
and covered by the rubber treads, while 1 in. No. 10 screws are 
used to secure the steps to the risers. Each step has a rise of 
914 in. and a clear tread 7 9/16 in. wide, with the bottom step 
normally 1454 in. above the top of the rail. 

The standard step formerly used on the Grand Trunk was the 
same that is used on sleeping cars. This step had but three treads be- 
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STEEL CONSTRUCTION IN FOREIGN CARS 


The use of steel in rolling stock in Great Britain and some 
of the British possessions, while mot carried to the extent that 
is becoming general in Ámerica, has some interesting applica- 
tions. One of the noticeable features is the use of truss rods 
on side sills, a form of structure which has comparatively little 
application in America. 

Among the illustrations are included several views of a car 
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Sudan Government Rallway Cattle Car 


which is one of a number recently built for the Metropolitan 
District Railway, London. The body framing of this car re- 
sembles in some respects the cars in use in the New York sub- 
way. The underírame is the feature of particular interest, and 
it will be noted that thére are but four sills employed and that 
the center sills or longitudinals are spaced considerably farther 
apart than is the general practice in America. The truss rods 
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Standard Four-tread Coach Step Used on the Grand Trunk 


low the platform and stepping boxes were required for the use 
of passengers entering or leaving the coaches. The stepping 
hox, however, was found to be dangerous on account of its small 
size and the distance passengers had to step to reach the top of 
the box. Passengers would often step on the edge of the box 
and turn it over, which very frequently resulted in severe injury. 
Since the adoption of the four tread step passengers are able 
very comfortably to enter or leave the coaches without the use 
of stepping boxes from platforms placed at track level. 


Use or Latues.—The lathe today on much work should be a 
roughing tool and the grinder a refining tool—<Amertcan Ma- 
chinsst. 


used in connection with the side sills or solebars are a noticeable 
feature, and it will be noted that the cross ties or crossbearers 
are so formed as to pass under the center sills while the body 
bolster is placed below all the sills. The interior panels of 
these cars are of steel in mahogany frames, with steel orna- 
mental holdings at the cornices. The cars are 49 ft. long over 
the end sills and 8 ft. 8 in. wide over the framing while the 
trucks are spaced 34 ft. 1 in. between centers. They have a 
seating capacity of 48; the trailer cars weigh about 50,000 Ib., 
and the motor cars about 76,000 Ib. 

The use of the truss rod in connection with the channel sec- 
tion side sill is again shown in the military cars of the Great 
Indian Peninsula Railway. The center sills of this car are 
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also of channel section and the car is 68 ft. long over end sills, 
with the trucks placed at 47 ft. centers. Some sleeping cars 
built by the London & North Western for the West Coast Joint 
Stock form still another example of the truss rod method of 


few years for the Sudan Government Railway the side sills con- 
sist of 10 in. I-beams. At a distance of 2 ft. 10 in. from the 
end sill the side sills are bent toward the center of the car, 
making the end sill 7 ft. long, while at other points on the 60 


Underframe of the Metropolitan District Car 


construction. These cars are mounted on six-wheel trucks, and 
while not in use on these particular truck frames, it is of in- 
terest to note that the truss rod arrangement is employed for 
strengthening the side frames of steel trucks in some cases on 


ft. frame the width is 8 ft. 10 in. The center sills are 6 in. 
channels, and both the center and side sills are fitted with 1% 
in. truss rods with queen posts spaced 14 ft. 5% in. apart. 
There are three central cross members composed of 6 5/16 in. 


Steel Motor Car for the Metropolitan District Railway 


English railways. The West Coast sleeping cars are 72 ft. 
long over the buffers and 68 ft. long over the end sills with the 
trucks placed at 45 ft. centers. 

In a number of sleeping and buffet cars built within the past 


channels extending in one piece ac-oss the frame and passing 
under the center sills at points 15 ft. 6 in. from each end, while 
another cross member of the same section is cut by the center 
sill. The body bolsters are 10 in. channels and extend in one 
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piece across the frame, which is counterbraced with 3 in. by 
3⁄4 in. flat iron. 

Steel construction was also used in some of the older Sudan 
Government cars, in which the side sills were of channel sec- 
tion 7% in. deep and the center sills of the same cross section. 
The frame is 45 ft. over the end sills and again the truss rod 
construction is employed, the side sills being trussed by tie rods 
1% in. in diameter, the lower ends of the queen posts being 
braced by 2 in. by 1 in. by 34 in. angles to the center sills. In 
this underframe the cross members are 77$ in. channels and are 
cut by the center sills. 

In freight service the Sudan Government railway has a num- 
ber of 30-ton open steel cars of double bogey or two truck type 
and also 30-ton covered cars in both of which the side sills, 
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FORM FOR NOTING FREIGHT CAR 
REPAIRS 


BY WILLIAM J. KELLY 


Little system seems to be followed in methods of record- 
ing results of the inspection of freight cars on the repair 
track. When inspecting a string of bad order cars one or 
two men are usually assigned to the work, sometimes one 
on each side of the track. On some roads the method 
employed by the inspectors to call the attention of the repair 
men to the defects is to note them on the side of the car 
with chalk. On others the defects are noted on any piece 
of paper which happens to be handy, afterwards being copied 
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Steel Framing for the Metropolitan District Car 


center sills and cross members are 9 in. 21 lb. channels, the 
four central cross members being cut by the center sills, while 
the main cross members or body bolsters extend in one piece 
across the frame. The trucks of these cars have pressed steel 
frames with a wheel base of 5 ft. 6 in., and are placed at 22 ft. 
11 in. centers. The 10-ton covered two truck cars for freight 
service have their side sills, center sills and cross members all 
of 77$ in. channel section, the underframe being trussed by 174 
in. tie rods with queen posts 6 ft. Ya in. apart. The 10 ton open 
cars of this type weigh 22,400 Ib. In the 30 ton two truck cattle 
cars, which have a weight of 32,500 "Ib., the side sills, center 
sills and cross members are all 9 in. 21 Ib. channels with 134 in. 
truss rods on the side sills. In the 15 ton covered and open 
single truck steel cars the underframe members are all 9 in. 
channels, while the sides, floors and ends are of 3/16 in. section. 


STEAM CanRIAGES.— Some of the members of the committee 
of the House of Commons now sitting, on steam carriages, hav- 
ing expressed a wish to be enabled to judge for themselves as 
to the practicability of a power so long suspended by legisla- 
tive prohibition, in the shape of tolls, were invited a day or two 
since by Col. Sir Charles Dance, who is just returned from the 
continent, to accompany him in his steam-carriage on a trip to 
his house at Hartford, near Stanmore. The invitation being 
accepted, the carriage started with a party from Oxford street, 
at half-past nine in the morning. At Hartford a dejeune was 
provided by the care of Sir Charles; after partaking of which, 
and witnessing some experiments in drawing heavy weights by 
a steam-carriage (with a view to military purposes), the party 
set off on their return to Oxford street, which they reached 
at half-past twelve, having accomplished the distance in forty- 
five minutes. On the journey out the carriage went up Stan- 
more hill at the rate of eight miles an hour, although this is an 
ascent where the mail and stage coaches generally make usc of 
six horses. Besides Lord Darlington and other members of the 
committee, the Master General of the Ordnance and several 
other distinguished persons were of the party.—From American 
Railroad Journal, August 15, 1835. 


into a book provided for that purpose. This method re- 
quires extra work in making the permanent record and does 
not leave a record on the car for the repair men. 

The writer believes that for this purpose the form shown 
in the engraving possesses a number of advantages. It should 
be printed on cards stiff enough to stand tacking on the 
side of a car. The defects are noted on the card by one of 
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Form for Recording Freight Car Repairs 


the inspectors or by a clerk accompanying the inspectors. 
The card is then tacked on the side of the car where it serves 
as a guide for the repair men. As each man finishes a job 
he notes the repairs made and the material removed and 
signs the card. This gives a clear record of the progress 
of the work at any time and shows just who is responsible 
for each job. When the repairs have been completed the 
cards may be removed from the car and filed. 


MASTER PAINTERS' CONVENTION 


The forty-hifth annual convention of the Master Car and 
Locomotive Painters’ Association was held in Nashville, Tenn., 
September 8 to 11, inclusive, Oscar P. Wilkins, master painter 
of the Norfolk & Western, presiding. The convention was 
opened with prayer by Mr. Spain, secretary of the Nashville 
Y. M. C. A,, and the association was welcomed to the city by 
W. S. Mitchell, chief of factory and shop inspection of the state 
of Tennessee. Mattison Wells, private secretary to the mayor 
of Nashville, also welcomed the association to the city. 


PRESIDENT'S ADDRESS 


President Wilkins spoke of the value of these annual conven- 
tions, and called upon the members to co-operate in the ex- 
change of ideas, as without this the association could not hope 
for success. The master painter should be progressive, seeking 
to increase the efficiency of his department. Attention was also 
called to the necessity of developing voung men in the painting 
trade who will be called upon later to take charge of depart- 
ments. 


TEST COMMITTEE REPORT 


From inquiry it has been found that new roofs have to be 
applied to steel cabs about every ten years, and in every in- 
stance the old roof was worn out at the point where the rain 
guard was applied. This catches the coal dust, soot and cin- 
ders from the stack, which with water forms an acid which 
very easily eats through the paint and destroys the roof. This 
condition is in a lesser degree also found to exist wherever an 
angle iron or molding was attached to the body of the cab. 
The steel underframes of tenders and cars are also exposed to 
deterioration and destruction from acids to a greater degree 
even than the steel cabs. It is, therefore, necessary to care- 
fully watch these structures and keep them well paintd so far as 
possible with a paint that will resist this acid action. The com- 
mittee recommended a mixture of red lead and ferric oxide, or 
any of the many pigments that have a tendency to minimize 
the oxidizing influence of red lead for a primer for steel frames, 
roofs, etc, this mixture to be mixed with linseed oil. This 
primer should be protected with a second coat of paint that 
will give the greatest possible resistance to the action of acid 
and moisture, to which this class of equipment is exposed. The 
committee then exhibited some test panels of different kinds 
of paint that had been placed under tenders in various parts 
of the country. From these tests it was determined that the 
plates on which were applied and baked the standard class of 
paints and varnishes are in better condition at every point where 
exposure was made. It was also conclusively proved that the 
baking process retains a luster of the varnish and is more free 
from checks than the air dried plates; that baking is not detri- 
mental to the appearance of the equipment, and as it presents a 
firmer surface to the elements it is reasonable to presume that 
it would be more economical to maintain in a sanitary condition. 
It was also shown that one coat of enamel is better than two 
coats of flat color in both appearance and durability. 

The report is signed by J. W. Gibbons, chairman, H. Henge- 
veld and A. S. Baldwin. 


PAINTING STEEL CARS 


A. J. Allen (D. L. & W.): The most essential part of the 
painting begins with the man who inspects the cars while 
they are being built, for a job well started does away with 
two-thirds of the trouble. The greatest of care should be 
exercised in seeing that every conccaled part is well painted 


SHOP PRACTICE 
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with some good elastic paint and especially all joints should 
be red-leaded, for I do not think that anything has as yet 
been discovered to take the place of red lead. In putting 
on the insulation on the inside of the sheathing a cement or 
paste is used to help stick it before putting on the strips, etc. 
This cement or paste in one case had eaten the life out of 
the paint. It probably contained an acid of some kind, pre- 
sumably carbolic, which had left the paint just as so much 
dust. Where the cement had not been applied, the paint was 
in splendid condition. 

The roof and deck are very important. If it is thoroughly 
cleaned before painting and well painted, it will save endless 
trouble. Where it is possible, every sheet that goes on a roof 
should be sand blasted, and primed with red lead immediately 
afterward. We have experimented with various primers, but 
finally came back to red lead for rooís. We sand parts of 
the roof most exposed to flying cinders. The system of roof 
painting we are following at present, and which has been 
very satisfactory is red lead, followed by two coats of an 
elastic paint. Roofs are also given a coat between shoppings 
at the terminal wherever possible. They must be kept well 
painted. 

We have experienced no trouble in painting or taking care 
of the body of a car. This, if done according to a system, 
and the proper amount of care taken in applying the dif- 
ferent coats, should not cause any more trouble than a wooden 
coach, provided, of course, that the surface is right to start 
with. This is very important; every inch should be thor- 
oughly clean and free from rust, grease or scale. In fact, so 
long as one is using a good reliable paint, the responsibility 
for the wear rests mainly with the one applying the material. 

The following is the method we follow in painting the body: 
Prime with steel car primer, allowing to stand 72 hours, and 
if not thoroughly dry let it stand longer; coat again with 
steel car surfacer and allow 48 hours if possible. If this 
cannot be done, 24 hours will be sufficient. Follow with 
three or four coats of surfacer, as the case may require, 
allowing 24 hours between coats for drying. Guide coat and 
after 24 hours, rub and allow to stand until thoroughly dry. 
Apply color. Allow 24 hours and color again. On the fol- 
lowing day, ornament. After 24 hours, varnish with one- 
fourth rubbing varnish and three-fourths finishing varnish. 
Allow 48 hours to dry, after which apply a coat of clear 
finishing varnish. Allow 72 hours, then finish. This will 
take about 23 days. Of course, the time can be shortened 
considerably, but if it is, the life of the job will be shortencd 
correspondingly. 

J. B. Wright (B. & O.): While it has been found that the 
baking oven has given very good results in painting steel 
equipment, it is believed that it will not be universally used 
on account of the expense of painting the equipment in this 
manner, especially in establishing the plant. This process 
also eliminates the opportunity for doing other work on the 
cars while they are being painted. While this is very ad- 
vantageous from the painters’ standpoint, it will require hold- 
ing a car for a longer time. The surfacers used in painting 
steel equipment are of great importance. They must be in- 
hibitive and elastic. In order to decrease the number oí 
necessary coats applied a smoother metal surface must be 
provided by the metal workers. The decks, deck screens and 
roofs of the steel passenger equipment cars are causing the 
greatest trouble. These parts should be well painted when 
the cars are built and carefully watched while in service, re- 
painting as often as necessary for their protection. Our 
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road has adopted the practice of sprinkling sand in the last 
coat of paint on the roof in order to eliminate the trouble 
caused by hot cinders which fall thereon, burning and destroy- 
ing the paint coating. It is believed that the use of plain 
colors for finishing the interior of steel cars will be found 
very much more practical and economical, as with the grained 
hnish it is difficult to repaint parts which frequently become 
scratched or chipped. 


DISCUSSION 


John Gearhart (Penn. R. R.): We had the same experience 
with the cement of the insulation eating off the paint under- 
neath it, and now we apply the insulation using our regular 
freight car paint mixed very heavy, about 14 tb. to the gallon, 
for the cement. 

H. M. Butts (N. Y. C £ H. R): We have considerable 
trouble in keeping the paint on our steel roofs. The same 
paint applied to tin or wooden rooís shows excellent wear, 
but when applied to a steel roof it does not wear well at all. 
The roofs have to be renewed twice a year in order to main- 
tain them at all. It might be that a different metal used for the 
roofs would give much better service. Since sand-blasting our 
roofs we have been getting better results. They are now being 
painted with three coats of Pullman body color paint mixed 
with pure linseed oil, with no Japan or dryer. 

M. L. Shaffer (Penn. R. R.): All roofs are sand-blasted and 
covered with a coat of primer and two coats of our standard 
freight car color. I believe if we can get other vehicles for our 
pigments in the roof paint that we will get better results. In 
order to get the best results we must carefully maintain the 
roofs at terminals. 

J. H. Pard (M. € O): I think we should use thicker coats 
of paint on the roofs to offset the effects of the rain and sun, 
and cinders. 

W. O. Quest (P. & L. E): It does not make any difference 
how much you sand-blast your car if you use a poor paint. 
Something that has not life enough in it to last six months, 
it seems to me, is pretty poor. We need oil, for oil is the life 
of paint; at the same time we should not use dryers, and the 
further away we get from the hard oxidizing matter on the 
steel roofs the better the results will be. 


H. J. Bruning (L. & N.): The following formula which we 


use for sand-blasted paint without any trouble may also be ap- 
plied to the roof. We take 5 lb. of dry Printz metallic paint, 
then 1 Ib. of red lead and color that down with lamp black, then 
put in a half rubbing varnish and half finishing varnish, and 
add enough turpentine so that it will work well. 


INTERIOR FINISH OF PASSENGER CARS 


A. R. Given (Can. Pac.): The following method is used for 
finishing suburban and first-class cars: 

These cars are mahogany and a standard mahogany filler is 
used. It is allowed to dry in well before wiping off. The fol- 
lowing day the car is varnished, using rubbing varnish and 48 
hours is allowed for this to dry. Japan putty, colored to match 
the work, is used for filling in. The whole of the work is then 
sandpapered and well dusted down. Two coats of rubbing 
varnish are then applied to the suburban cars and three coats 
to the first-class cars, to be well sandpapered between. coats. 
Each application of varnish must stand at least 48 hours before 
applying the next coat. The suburban cars are left in the gloss. 

On first-class cars, after being allowed to dry for several 
days, the work is then rubbed down, using No. F pumice stone, 
raw linseed oil and a small quantity of benzine. The sashes are 
oiled, filled and given three coats of rubbing varnish. The seat 
arms are oiled and given three coats of rubbing varnish. The 
foot rests and seat rails are dipped in an acid brown water 
stain. When dry, they are again dipped in a mixture of 4 parts 
boiled linseed oil, 1 part turpentine, and, when .dry, given 
three coats of rubbing varnish. The castings and heater pipes 
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are painted with two coats cherry color. The sash beads are 
dipped in oil and varnished two coats before glazing. All doors, 
rods and other movable parts are treated in the same manner 
as the body of the car. The floor of the car is primed, well 
puttied and given two coats of standard floor color. All trim- 
mings are oxidized. 

The following method is used for finishing sleeping and 
dining cars: 

The cars having been carefully sandpapered and cleaned down 
are afterwards filled, using standard mahogany filler, allowing 
it to dry in well before wiping off. The following dav the car 
is varnished, using rubbing varnish and 48 hours is allowed 
for this to dry. Japan putty, colored to match the work, is 
used as before. The whole of the work is then sandpapered, 
and well dusted down. Three coats of rubbing varnish are then 
applied and allowed to dry 48 hours between coats, and well 
sandpapered between coats. After being allowed to dry for 
several days the work is then rubbed down using No. F pumice 
stone and raw linseed oil with a small quantity of benzine. 
Berths, curtain boxes, rods, doors, chairs, etc., are brought up 
in the same manner as the body of car. Berths are primed. 
puttied and given two coats of cherry color inside. Backs of 
seats are oil stained to match the car and receive three coats 
of rubbing varnish. Headboards are stained and receive three 
coats of rubbing varnish. Side tables are filled, receive three 
coats of rubbing varnish and are left in the gloss. The sashes 
are oiled, filled, receive three coats of rubbing varnish and are 
rubbed. All cupboard fronts, doors, shelves, etc. are filled. 
The inside of cupboards is oil mahogany stained, receives 
three coats of rubbing varnish and is left in the gloss. All 
kitchen woodwork is oil stained to match the pantry, receives 
three coats of rubbing varnish and is left in the gloss. 

The water tanks are given several coats of aluminum bronze. 
The pipes are given two coats of cherry color. The heater 
pipes are painted dark green. The floor of the car is primed. 
well puttied and given two coats of standard floor color (dark 
green). Some of these cars have cork floors, which are giver 
one coat of boiled linseed oil and waxed. 

The headlinings of colonist, tourist, suburban and first- 
class cars are of the agasote style. The operation is to prime 
the back before the carpenters nail it in position; after being 
nailed up, it is primed. All nail holes and joints are well put- 
tied and sandpapered and two coats of standard color (pale 
green) are applied, being well stippled between coats. Stencil 
decorations are put on and shaded. The whole receives three 
coats of light varnish. 

Headlinings of sleepers, diners, observation and parlor cars 
are of the canvas type and are given a good coat of paint on 
the back before being put up. After being put up they are 
treated in the following manner: Before applying the duck 
canvas to the veneer, all screw holes, joints and other detects 
are primed and puttied up smoothly, using Japan putty for this 
operation and allowed to dry thoroughly. When sandpapered 
down, the whole of the veneer is now given a good coat of 
strong glue size. It is then ready to receive the canvas. The 
canvas having been previously cut to the required shape is 
given a coat of paste which is a mixture of glue and flour. 
After sizing the canvas it is allowed to stand for a short time 
before applying. It is then ready to put on, care being taken 
to rub it well down so as to remove all creases and to give 
an even surface, also allowing the joints to lap a little to pre- 
vent opening up. This operation should stand at least 24 hours 
to thoroughly dry out. The canvas is then given a good coat of 
glue size. Two coats of surfacer are applied, being well sand- 
rapered between coats. All joints and other defects are glazed. 
After the glazing is drv, it is given a good sandpapering until 
an even suríace is obtained. 

The canvas is now painted two coats, using a tint suitable 
for the gilding ground of aluminum leaf. The whole of the 
ceiling is sized and colored a little to guide the operation. Alu- 
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minum leaf is now applied, care being taken to see that no parts 
are missed. A thin coat of white shellac is put on to prevent 
the edges from curling. A lacquer is then made up and ap- 
plied, consisting of gamboge and asphaltum, and the whole 
stippled. 

S. E. Breese (L. S. & M. S.): Almost the entire passenger 
equipment of the Lake Shore & Michigan Southern Railway is 
finished in mahogany color. On receiving a new car from the 
body shop, the surface is carefully sanded to remove any particies 
of dirt, tinger marks, glue, etc. After the surface is dusted down, 
we apply a coat of oil stain, which corresponds to our standard 
shade. his stain we make from one part Bismarck brown, one 
part rose lake and 16 parts burnt sienna. This is followed with 
one coat of paste filler tinted to the same standard shade. After 
sanding to insure an even surface, one coat of rubbing varnish 
is applied, over which all nail holes or any uneven places in the 
wood are carefully puttied. The whole is then sanded with 
00 sandpaper and a second coat of rubbing varnish applied. The 
surface is again sandpapered and a third coat of rubbing varnish 
applied, which also is sanded, and a fourth coat applied. 

We allow as much time as possible for this coat to harden, all 
of which depends upon the shop's schedule time. Our average 
shop time for finishing a coach is about nineteen days. After 
the varnish is in condition to rub, we do so with water and 
pulverized pumice stone; after washing the surface carefully 
with water and then drying, we again rub the surface with a 
specially prepared oil polish and rotten stone, and wipe dry. This 
concludes the finishing of the wood. 

The headlinings are finished as follows: 

The same primer is used as on the body outside, and is 
followed by one coat of surfacer, putty for holes, and two coats 
of rough stuff. This is rubbed with lump pumice stone and 
water to a surface, following which three coats of flat color are 
applied. Over this we put our decorations, followed by three 
coats of rubbing varnish. We rub the varnish with pulverized 
pumice stone and water, then oil and wipe dry. We do not polish 
this surface. 

We give the saloon three coats of flat white followed by two 
coats of white enamel. In the first coat of white, we use on an 
average a pint of oil to a gallon of the white, for a priming coat. 
The trimming work is carried through in the same manner as 
described ahove. The floors are first primed with the same 
primer used on the body of the car outside, and allowed to dry 
for several days before the subsequent coats are applied. 

J. McCarthy (G. T.): All natural wool filler consists of corn 
starch made with pure linseed oil to a semi-paste form with a 
quantity of sienna and other staining colors added to give the 
wood finish the required shade. The filler is thinned down with 
benzine to a working consistency and when applied and sufficiently 
evaporated it is wiped across the grain of the wood, wiping the 
surface dry and leaving the open grain well filled. The staining 
colors ground in japan for coloring the filling and putty, and ior 
staining, are generally. superior in qualitv and not so liable to 
fade as the colors ground in oil. A good grade of white shellac 
is always used. 


RUST INHIBITIVE PAINT 


J.H. Pitard (M. & O.): All paints are rust inhibiting only in 
proportion to their adaptation to metal protection, and the term 
of their protective qualities is not indetinite; it is rather in 
proportion to the care that is taken to renew them when such 
paints reach the end of their natural life and before rusting has 
begun to appear. In the writer's experience, the best results 
have been obtained by the use of red lead and linseed oil for 
first or under coats, followed by one or more coats of carbon 
black. In the discussion of this subject regarding the fitness of 
paints for metal protection, the question of preparation of the 
surface is an important determining factor and should receive 
due consideration where the maximum durability is desired or 
expected. The nearest approach to a rust inhibitive paint is the 
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result of combining chemicals and conditions of application in 
such a way as to make them mutually supporting. 


CLASSIFICATION OF REPAIRS 


J. F. Gearhart (Penn. R. R.): We classify the exterior re- 
pairs On our cars separately from the interior, the exterior be- 
ing designated by numbers and the interior by letters. We have 
our piece work prices for each operation for any of the different 
classes in detail, and with the exception of the amount of 
scraping or new work to be done on a car, we are able to tell 
at a glance what a car will cost. We have our organization 
divided into service men, liners, who do the varnishing, and in- 
side men. We know how much the panels are worth, and by 
carefully going over the car we can tell in a few minutes ex- 
actly what the car will cost to be repainted. We are not asked 
to give an estimate on any car, unless it is something special. 

Mr. H«ngeveld moved that it was the sense of the meeting 
that cars should be classified separately inside and out, which 
was seconded and carried. 


PAINT SHOP APPRENTICE SYSTEM 


B. E. Miller (D., L. & W.): The apprentice system on the 
Lackawanna Railroad is organized on lines corresponding closely 
to those followed on many of our larger railroad companies. 
Schools of instruction in charge of a supervisor of apprentices 
are maintained at three of our principal shops, namely, Kings- 
land, Scranton and Buffalo. These have been in operation dur- 
ing the past four years and attendance is compulsory, which 
naturally includes paint shop apprentices. Apprentices are en- 
tered between the ages of sixteen and eighteen. The average 
age upon entering is sixtecn and one-half vears. 

A four-year course is prescribed for all the trades and a total 
service of 10,000 hours is required before a diploma is granted. 
The pay is raised every 2,500 hours from 8!4 cents an hour for 
the first period to 11%, 15 and 18 cents an hour for the following 
three periods. Upon the recommendation of the shop and school 
instructors of apprentices and the general foreman, with the 
approval of other officials, a diploma may be granted after serv- 
ing three years of 2,500 hours each if the apprentice believes him- 
self capable of earning a mechanic's wages. 

No hard and fast rule is followed as to assignment and periods 
of service in the various classes of work into which the four- 
year term is divided. Much depends upon the boy himself and 
his aptitude to master the tasks put before him. With some 
variations, largely unavoidable, the following schedule is adhered 
to at Kingsland, our principal shops, where both passenger car 
and locomotive work is handled: general locomotive work, var- 
nish room work, general work on floor, body work and surfacing, 
interior finishing, general work and glass plating, and striping 
and lettering, the changes being made every six months. During 
the last six months the work is governed by the conditions of the 
shop. 

During the fourth vear of their apprenticeship, we permit 
working on a piecework basis, the earnings being prorated if 
employed with other workmen. The privilege, however—entirely 
at the option of the company—is extended only to boys sufficiently 
advanced and entitled to it because of meritorious conduct. 

It is to be regretted that from an educational standpoint, the 
average applicant for a position as an apprentice on railroads 
generally is apt to be somewhat lacking. It is particularly dificult 
to secure good material for paint shop apprentices, the advantages 
offered in the machinist and other trades having a tendency to 
draw towards themselves the most desirable of the applicants. 

The apprentice schools on the Lackawanna railroad are in 
charge of a supervisor of apprentices and an assistant, and are 
maintained entirely at the expense of the company. Every ap- 
prentice is compelled to attend three hours each week. A set 
of drawing instruments is provided for all pupils, which, how- 
ever, they are expected to pay for on the instalment plan, small 
sums to apply being withheld from their pay, periodically. In- 
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structions are given in mechanical drawing, free-hand drawing, 
arithmetic and writing. 

For the benefit of paint shop apprentices, an additional list 
of studies has lately been added, of particular interest to them. 
The subjects taken from text books and other sources of in- 
formation are as follows: brushes, car coach and carriage paint- 
ing, color, color harmony, color mixing, oils and japans, staining, 
varnishing, enameling, flatting and gilding. It is expected that 
the study of these subjects will prove of great interest to the 
boys and that they will impart to them much essential knowledge 
otherwise obtained in a haphazard way, if indeed in some cases 
it is acquired at all. 

Of the men that have taken the paint shop*course 25.35 per 
cent of all apprentices employed during 14 years are still in 
service. The greatest number leave during the first year of 
service, the percentage being 45.09. The percentage leaving the 
second year is 8.45, and for the third and fourth years the per- 
centage is only 2.82 and 2.81, respectively. 

Martin L. Shaffer (P. R. R.): In a piece work shop there 
should be established, where practical, an apprentice gang, to be 
composed entirely of apprentices; for example, an apprentice 
serving his first year, one in his second, one in his third and one 
in his fourth year; as an apprentice serves out his time a new 
apprentice to be employed so as to keep the gang on a working 
basis as explained above. These apprentices should be under the 
supervision of a practical painter, that they be given their work 
and permitted to start and finish it; all work to be performed on 
a day work basis with an increase of wages approximately two 
cents ($0.02) every six months, this to be based on their em- 
ployed rate. 


DISCUSSION 


J. W. Gibbons (A. T. & S. F.) : If we could get our apprentice 
schools to take up part of the time teaching the painter ap- 
prentices elementary lessons in chemistry as pertaining to paints 
and oils, it would be of great advantage to the future generation 
of painters and to those who may employ them. 


REMOVING PAINT BY SAND-BLASTING 


W. O. Quest (P. & L. E.): We are firm in the belief that the 
sand-blasting method of cleaning metal or stone suríaces is 
the best, the most effective and the most economical to use. This 
preparatory cleaning must be figured upon regardless of cost 
in order to avoid making the costly mistake of painting over 
live corrosion or mill flash scale. If a sand-blast system is 
properly installed and handled its work can be depended on for 
a maximum of service results. The average cost of removing 
paint, etc., from an 8,500 gallon tender tank by the sand blast is 
a fraction less than eight mills per surface foot, and the total 
piece work price is $3.33. The same tank cleaned with the best 
known non-dry-hardening caustic mixture, soluble in water, will 
cost $7.10, and even then the flash scale will not be wholly re- 
moved. The cost of chemically removing the flash scale, and 
of neutralizing the acid used is prohibitive. This leaves the 
sand-blast as the only practical metal cleaning method that will 
provide a clean, inert surface to receive paint. A coarse clean 
sand should be used. The sand-blast may also be used to good 
advantage in cleaning the metal prior to welding by electricity. 

At the McKees Rocks shops all large sand-blast work is 
done in an elevated track sand storage house. The sand used for 
blasting is used again for sanding locomotives. This also elim- 
inates the trouble from dust in other shops. The sand-blast 
can also successfully be used for glass ornamentation work, and 
is, in fact, superior to the acid method of cutting. There are, 
nevertheless, cases where the chemical removers can be used to 
much better advantage than the sand-blast, especially on small 
castings, driving wheels, dome and sandbox base castings. 

F. A. Weis (C. R. R. of N. J.): The sand-blast not only re- 
moves the paint, but also the rust and flash scale, and at the 
same time roughens the metal just enough to allow the paint 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


Vor. 88, No. 10 


which is applied to adhere firmly, better than it could to the 
original planished surface, and this firm adhesion not only pro- 
tects the metal surface better, but insures longer life to the 
paint. Moreover, the operation of sand-blasting, when it is 
properly done with dry sand, produces a clean suríace that is 
absolutely free from moisture or possible traces of chemicals or 
wax that might cause corrosion of the metal or prevent a firm 
adhesion of the paint to the surface. 

The sand-blasting operation consumes about as much time as 
is required to apply the remover and the labor for removing the 
old paint would be an additional cost over blasting. This leaves 
the cost of the remover to compare with that of the sand, com- 
pressed air and maintenance of the blasting plant, which is also 
in favor of blasting. However, I have found the use of remover 
to be the next best method to sand-blasting. 


DISCUSSION 


John G. Gearhart (Penn. R. R.): Our sand house is now ar- 
ranged so that two operators can work on a car at the same 
time, the car moving along past them. 

H. M. Butts (N. Y. C. & H. R.): We expect to sand-blast 
everything that needs it, and are planning for a building that 
wil contain two cars so as to prevent moisture accumulating 
on the cars before the priming coat is applied. We have ex- 
perimented with paint and varnish removers of various kinds, 
but none are as effective as sand-blasting. We have sand- 
blasted one of our first-class vestibule cars with two men in five 
hours, but it takes on an average 71% hours. 

Other members stated that a car could be sahd-blasted in 10 
hours with a helper, and instances were mentioned where 60-ft. 
mail cars had been sand-blasted at a cost of $9 a car. Regard- 
ing the number of times it is possible to use the sand, it was 
stated that it depends on its quality, and many have not found 
it possible to use it more than twice. 


STANDARD FREIGHT CAR LETTERING 


The standardizing of freight car lettering was strongly 
favored by the association, and many instances were mentioned 
where, on account of the lettering not being standard, consider- 
able trouble had been caused. The following resolution was 
adopted in this regard: 

“Whereas, The Master Car and Locomotive Painters’ Asso- 
ciation recognize the advertising value of the trade marks of the 
railroads that have been in use for years, and realize it would 
be useless for us to ask them to dispense with this invaluable 
medium of reaching the public, but 

“Whereas, A uniform stenciling of freight cars 1s very desir- 
able from the standpoint of shop efhciency and economy, and 
efforts have been made in the past, both by this association and 
by the M. C. B. Association, to accomplish this end, with more 
or less success; be it therefore 

“Resolved, That we renew our efforts to arrive at this desir- 
able end; and that we appoint a committee to design a series 
of letters and figures for this purpose, said committee to confer 
with the M. C. B. Association for its general adoption on all 
railroads.” 

OTHER BUSINESS 


The secretary reported a membership of 292. 

The following officers were elected for the ensuing year: 
President, T. J. Hutchinson, formerly of the Grand Trunk; 
first vice-president, H. Hengeveld, Atlantic Coast Line; sec- 
ond vice-president, John F. Gearhart, Pennsylvania Railroad, 
and secretary-treasurer, Alfred P. Dane, Boston & Maine. 
Detroit received the greatest number of votes for the next place 
of meeting. 


LABOR CONDITIONS IN MassacnHusETTs.—Labor conditions are 
the worst since 1908 in Massachusetts, according to the State 
Employment Bureau. In a single day, recently 3,000 people ap- 
plied for work, with only 82 positions available.—/ron Age. 


KECLAIMING MATERIAL ON THE FRISCO 


Large Plant Established at Springfield for 
This Purpose Is Developing Surprising Results 


The reclamation plant of the St. Louis & San Francisco, 
established at Springfield (Mo.) a little less than a year ago, 
has many features of special interest. In the first place, it is 
housed in what might be termed "scrap buildings on scrap 
property." This, however, is not nearly as bad as it sounds, for 


the buildings, at least the two main ones, are of substantial con- 
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difficult task, but the moral effect upon the force, particularly in 
a plant of this kind, cannot but be felt in the results which are 
obtained from its operation as a whole. 

The scrap which is collected from the various divisions and 
shops is delivered to the reclamation plant at the rate of about 
4,000 tons a month. The force required for handling and sort- 
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A General View of the Reclamation Plant of the St. Louis & San Francisco at Springfield (Mo) 


struction and were originally built as the main shops of the 
Kansas City, Fort Scott & Memphis, but were practically 
abandoned when the new Frisco shops were built on the other 
side of the town several years ago. The plant is located about 
one-quarter mile south of the passenger station at Springfield. 
That part of the vard which is used for the unloading and 


ing it and carrying on the work of reclamation consists of about 
255 employees. These are in direct charge of a superintendent, 
who reports direct to the chief purchasing officer, and include a 
general foreman, a dock foreman, an office staff of six men, a 
machine shop and air room force of 15 men; 14 men in the bolt 
shop, 37 in the blacksmith shop, five in the track material and 
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General View of Scrap Yard and Reclamation Plant 


storage of scrap formerly consisted in large part of the low, un- 
even and eroded slope of a creek. This has been leveled and 
filled except for the channel bed and serves its purpose admirably, 
as indicated in the general views of the plant. 

The buildings are kept well painted and a more or less suc- 
cessful attempt has been made to keep the plant in a neat and 
orderly condition. From the very nature of things this is a 
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frog shop, 14 in the carpenter shop, eight in the Oxweld depart- 
ment and about 150 in the miscellaneous force. 

As the cars containing scrap arrive they are unloaded by a 
Brown hoist equipped with an electric magnet. The sorting is 
done by small gangs of men under the supervision of a foreman 
who thoroughly understands material. A large part of the scrap 
is of no use as far as re-application to cars and locomotives or 


532 RAILWAY AGE GAZETTE, MECHANICAL EDITION 


roadway is concerned and this is merely sorted into piles ac- 
cording to the class and grade and is again loaded on cars by the 
hoist and shipped and sold to scrap dealers. The remainder, pos- 
sibly from 20 to 25 per cent of the total, furnishes the basis of 
the reclamation plant's profitable operation. 

In developing this work of reclamation, it was recognized 


A Group of Bolt Cutters in the Machine Shop 


that it might easily be overdone and thus neutralize all of the 
gain which could be made if the efforts were concentrated on 
that part which might be reclaimed with profit. To guard against 
mistakes of this kind each item is carefully studied and analyzed 
and where there is any question as to the strength or durability 
of the part for the purpose for which it is intended, efforts are 
made to follow it into service. As all of the reclaimed metal 
parts are dipped in an asphaltum mixture before they are sent to 
the shops and storehouses, it is easy to spot them in the store- 
house stock and to recognize them when they are replaced on 
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As may be seen from the photographs, the main buildings 
which house the machinery are located at one end of the scrap 
yard. The other smaller buildings, which have been constructed 
at a comparatively small cost from scrap lumber and old metal 
car roofs, are so located as to facilitate the movement of the 
various classes of material which they handle, cutting down lost 
motion and wasteful moves to a minimum. 


BOLTS AND NUTS 


All the bolts which are sorted from the scrap are sent to one 
of the smaller buildings, which is equipped with a shear and 
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Two of the Multiple-Spindie Nut Tappers Which Were Reclaimed 
from Scrap 


three small air operated hammers. The damaged ends are cut 
off and the bolts are straightened under the hammers. They 
are then sorted by diameters and lengths and are sent to the 
machine shop, where they are re-threaded. There is provided 


Unloading Scrap With a Three- Ton Hoist Equipped With an Electric Magnet 


cars and locomotives. It is thus possible to more or less readily 
locate any breakage or failure on a large scale of parts which 
have passed through the reclamation plant. The mechanical de- 
partment offcers are constantly on the lookout for possible cases 
of this kind. 


for this purpose one single-head bolt cutter, three double-head 
machines and one triple-head machine. The scrap nuts are first 
anncaled and are then placed in a rattler and cleaned; they are 
then sorted in sizes and retapped on four tapping machines, each 
of which is equipped with seven spindles. In all cases nuts are 
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screwed on the newly threaded bolts before they are sent to the 
storehouse. It is true that before the establishment of the rec- 
lamation plant, many of these bolts and nuts were reclaimed. 
It was a more expensive process, however, because the machines 
were scattered at the different shops and were not worked as 
efhciently as is possible where they are grouped together in one 
department and have a sufficient amount of work to keep them 
working to capacity at all times. In all cases it has been found 
possible to speed up the machines and thus increase the output. 


Good Material Which Has Been Picked from Scrap for Future Use 


Practically all of the work in the reclamation plant is done on a 
piece work basis. 

A large number of new bolts and pins are also made from 
round iron which is taken from the scrap, straightened and cut 
to proper lengths. For the heading of these bolts two machines 
are used which were reclaimed from scrap. Practically all of 
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material cost, plus a proper zllowance for supervision and over- 
head expense. 


AIR BRAKES AND AIR HOSE 


The main building, which contains the machine shop and the 
bolt and nut machinery, also has a section for repairing and 
cleaning air brake apparatus and for working over air and steam 
hose. The hose and fittings are first stripped with home-made 
devices; about 90 per cent of the fittings are practically as good 
as new when they have been cleaned and new gaskets have been 
applied. The greater part of the hose is useless, although a 


A Pile of Shovels with Broken Handles and Bent Blades Is Shown 
at the Right and a Number of Repaired Shovels at the Left 


certain proportion of it is fit for splicing and using on work 
equipment or for working over for dummy hose. In one month, 
for instance, 230 steam heat hose were overhauled, the old fittings 
being applied to new hose in most cases. In the same way 2,505 
air hose were overhauled, 706 air hose were spliced and 53 
dummy hose were fitted. up. 

In this department triple valves, angle cocks, relief valves and 


Reclamation Plant Machine Shop 


the bolts which are required on the railroad are now being re- 
claimed or made at the reclamation plant. During one month 
157,082 machine bolts were reclaimed or made írom scrap or 
new material at an estimated saving of $1,953.50 as compared to 
the value of new bolts. This is on the basis of direct labor and 


various other pipe and air fittings are overhauled and placed in 
a serviceable condition, often at a comparatively small expense. 
A typical month shows the overhauling and reclaiming of 247 
angle cocks, 29 cut-out cocks, and 283 globe valves. 

A large portion of this same building is used for the repairing 


534 


of damaged lanterns, markers, gage lamps, classification lamps, 
switch lamps, oil cans and other locomotive supplies. The item 


. of locomotive supplies will probably not amount to a very large 
factor, however, because of the steps which are being taken by 


Pneumatic Spike Stralghtening Machine 


the mechanical department to standardize and give special atten- 
tion to the proper use and maintenance of this material. 


ROADWAY MATERIAL 


A large part of the main shop is used for the rebuilding of 
damaged hand and push cars which are picked up and sent to 


Part of Carload of Reclaimed Material Ready for Shipment to the 
Store Department 


the reclamation plant as scrap. In some cases where the cars 
are badly damaged it may require the good parts from two or 
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three cars to make a new car. When this has been done and 


the car has been properly painted it is usually difficult to tell it 
from a new car. This is also true of baggage trucks, track drills, 
jacks, track levels and station skids. 


As an example, one month 


Crane and Vat for immersing Reclaimed Material in Mixture of 
Asphaltum 


showed the reclaiming of 23 track jacks, 45 hand cars, 6 baggage 
wagons, 48 warehouse trucks, 8 push cars, and 5 station settees, 
with an estimated saving of approximately $1,000. 

Another part of the shop, which is of more than ordinary in- 
terest, is that in which the shovels, scoops and scythes are re- 
handled and straightened up. This portion of the shop is shown 
in one of the photographs. The 12 in. shovels are cut back a 


The Oxweld Station at the Reclamation Plant 


maximum of 2 in. About 90 per cent of the shovels which come 
to the reclamation plant in the scrap may be reclaimed in this 
way. A typical month shows the reclaiming of 418 track shovels 
with a saving of between $90 and $100. 

Another special feature is that of cable repairs. A large 
amount of valuable material of this sort is lost on many roads 
because of the lack of an expert in splicing and repairing the 
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cables. Realizing this, the superintendent of the reclamation plant 
deliberately set out to locate a competent man to do this sort of 
work, preferably with experience in the navy. The result has 
been most gratifying. 

BLACKSMITH SHOP 


The blacksmith shop works over a large number of parts which 
come to it more or less damaged, and manufactures a considerable 


Weiding Car Bolsters with the Oxy-Acetylene Process 


amount of material from scrap. It is showing a profit of from 
$1,500 to $1,800 a week. Track tools of all kinds, including 
adzes, spike mauls, clay picks, claw bars, lining bars and tamp- 
ing bars are straightened and re-dressed. Broken coil springs 
are heated and drawn out with an air machine and are then 
made into jack bars, lining bars, drift pins and similar parts. A 
large shear is provided for shearing the coupler yoke rivets and 


a Journal 


Bcx and a Coupler with 
Oxy-Acetylene 


Repairing Car Bolsters, 


the good parts are reclaimed. A shear is provided for cutting 
bars and rods to length. A considerable number of brake rods 
are straightened and in many cases new ends are welded on. 
The manufacture of material from scrap relieves the black- 
smith shops at the different shop plants of much of this work. 
For instance, round iron is cut into suitable sizes and headed 
for bolts and made into pins; bar iron which comes to the plant 
as scrap is worked up into drawbar shims, carrier irons and other 
locomotive and car parts. One end of the smith shop is used 
for relining journal brasses. Exceptional results have been ob- 
tained by welding carbon steel points on picks. These have 
given good service and are said to be better than new tools. 
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TRACK SPIKES 


Hundreds of track spikes are annealed and reclaimed each day. 
As these are sorted out from the scrap pile they are transferred 
to a small building which is fitted with a pneumatic hammer and 
is used only for the straightening of spikes. Such spikes as do 
not come up to a certain standard are, of course, scrapped, but 
the large number that can be reclaimed is surprising. Scrap 
washers after being rattled with the spikes, nuts, air hose 
couplings, etc., are treated in the same way. 


CEMENT SACKS 


Cement sacks used in connection with construction work are 
carefully gathered and forwarded to the reclamation plant. 


A Broken Coupler and a Similar One Which Has Been Repalred 
by the Oxy-Acetylene Process 


Usually these are torn and damaged from rough handling in 
opening; an old box car has been fitted up for handling these 
and one of the older employees gives all his time to sorting and 
repairing them. As many as 1,365 sacks were reclaimed in one 
month, resulting in a net saving of about $84. 


OIL AND WASTE 


One of the smaller buildings is equipped with electrically 
driven centrifugal separators which thoroughly clean the soiled 


Broken Signal Post and Relay Box Awaiting Repairs 


and oil soaked waste which has been taken from journal boxes. 
and also reclaims the oil. The net return from this department 
runs from $200 to $300 a month. 


BRASS SCRAP 


Special attention is given to the brass scrap because of its value, 
even as scrap. A small house has been built from old car timbers 
and metal car roofs which has a number of bins for the different 
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classes of brass, a scale being placed at the entrance to the build- 
ing in order accurately to keep a check on all of the material. 


BRAKE BEAMS 


The reclaiming of brake beams is segregated in a small build- 
ing because of the danger of flying rivet heads in stripping. 
All brake beams which are not too badly twisted or damaged 


A Worn Crossing Frog and a Similar One Repaired by the Oxy- 
Acetylene Process 


are straightened in a bulldozer and are refitted with new heads 
and fulcrum castings if necessary. Truss rods for these beams 
are made in the blacksmith shop from scrap material. Brake 
hangers which have been damaged or distorted are straightened 
and fitted for further use. In one month 1,692 brake beams were 
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cutting. The generating apparatus and the oxygen tanks, as well 
as the supply of carbide, are housed in a small building centrally 
located. The piping at the reclamation plant is entirely under- 
ground and consists of about 1,090 ft. each of pipe for oxygen 


Cutting a Scrap Underframe, Thus Saving the Usable Parts and 
Securing a Higher Price for the Scrap 


and for the acetylene gas. There are 12 outlets or stations on 
this line and at present a force of eight welding operators is kept 
steadily at work. 
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The Shop in Which Frogs and Switches Are Repaired and Reassembled 


reclaimed with a saving of almost a dollar a beam, and 456 brake 
hangers were reclaimed. 


OXWELD PLANT 


Probahly the most interesting part of the plant and that in 
which the most spectacular savings are made is that in which 
the oxy-acetylene process is used, either for welding or for 


CASTINGS 


One of the most interesting classes of work reclaimed by the 
oxy-acetylene process is that of castings, whether of cast iron, 
cast steel, brass or other alloy. Many brake cylinders or air 
reservoirs with broken lugs are repaired at a very small expense 
where otherwise it would be necessary to scrap the entire cast- 
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ing; even if the part which was broken off is not available it is 
possible in many cases to build up the casting with new material 
or to break a similar piece off of another scrap casting and weld 


Old Bollers and Fireboxes Are Cut with the Oxy-Acetylene Burners 
Into Pieces Convenient for Handling 


it in place. An important development which has been made 
necessary is a campaign of education among shop and engine 
house employees to emphasize the necessity of tying hroken pieces 
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cf castings, which may be reclaimed, together, so that time may 
Le saved at the reclamation plant in supplving the missing parts. 

The illustrations show typical jobs in the reclaiming of cast- 
ings. As may be understood, the possibilities in this line are 
practically unlimited. Many cracked or broken car bolsters are 
welded and reinforced so that they are as good as new, and in 
some cases, even better. In possibly as many as 25 per cent of 
these cases the good ends of two badly damaged bolsters have 
heen cut off and combined into one perfect bolster. Many 
couplers have Leen reclaimed which were cracked on the face 
or in the neck of the shank, or which have had broken knuckle 
pin bosses or Ivgs; in some cases repairs have been successfully 
made by filling in worn contours. One of the illustrations shows 
repairs being made to two bolsters, a journal box, a coupler and 
a center plate casting. 

Locomotive buffer castings which have been broken or in which 
the holes have been worn out of round are reclaimed at a com- 
paratively small cost. Many cast iron signal posts and relay 
boxes used in connection. with the block signal system are re- 
paired, the cost of welding usually varying between $2 and $3 
per casting as compared 10 from $16 to $24 for a new part. A 
hroken signal post and relay box which may easily be repaired is 
shown in one of the illustrations. 


SWITCH AND CROSSING FRCGS 

A separate building, the interior of which is shown in one of 
the illustrations, is used for the repairing and reassembling of 
switch and crossing frogs. Ordinarily when these become worn 
they are rebuilt at a high cost. With the oxy-acetylene process 
the broken points and worn rails are built up to the original 
standard at a very small expenditure. As a typical case, a frog 
which costs $45.25 new was reclaimed with an expenditure of 
$7.50, making a net gain of $37.75. One of the illustrations shows 
a frog which had become badly worn and a similar frog which 
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Old Locomotive Tanks Which Have Been Cut to Sizes Convenient for Handling. 
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had been just as badly worn, but which had been repaired with 
the oxy-acetylene process. In building up the rails and points 
the metal is applied over a small area at a time and is hammered 
down while hot, thus avoiding the necessity of subsequent 
- machining. 


REDUCING SCRAP 


Several of the illustrations show large parts, such as old boilers, 
fireboxes, tender tanks and car frames, being cut up with the 
oxy-acetylene cutting burner. This class of scrap commands a 
very low price, not more than $2.50 a ton. When it is cut into 
sizes for convenient handling it will bring at least double that 
amount; the cost of cutting is comparatively slight, so that there 
is a net gain of several hundred per cent. 


THE SAVING 


That the best results may be obtained at the reclamation plant 
it is necessary for the mechanical department officers over the 
entire system to understand the work which is being carried on 
there and to realize the possibilities of co-operation. It is 
proposed to have all of the master mechanics, roadmasters, gen- 
eral foremen and others who handle material pay periodical 
visits to the plant to study its workings and its possibilities. By 
seeing that parts broken from expensive castings are wired to 
them when they are forwarded to the reclamation plant they can 
help to increase the saving; in many cases they will send parts 
for repair direct to the plant rather than to let them take the 
roundabout method of going forward mixed up with a miscel- 
laneous lot of scrap. 

A careful record is being kept of all the work which is done 
at the plant with the idea of determining as accurately as pos- 
sible the saving which results. Of course, these savings are not 
in all cases net, for much of the material, if it were not forwarded 
to the reclamation plant, would be reclaimed at the other shops 
on the system. There is little question, however, but that with 
the special organization at the reclamation plant the work can 
be carried on more economically and more thoroughly than it 
can at the other plants, allowing for the cost of transporting the 
material to and from the plant. 

Statements are issued monthly showing the number of different 
parts reclaimed, the value of the new material used, the value 
of the scrap material used, the total labor cost, a charge for 
supervision and overhead expense, and miscellaneous shop ex- 
pense. This in each case is compared with the cost of similar 
material purchased new and a column is added showing the total 
saving for each item and the saving per unit. The officers of 
the road have given the matter careful attention and thorough 
study, and are emphatically in favor of the plant. Started as an 
experiment, it was watched more or less critically with the idea 
that after all most of the saving might prove to be on paper ; that 
this has not proved true is indicated by the fact that the work is 
gradually and steadily being extended and enlarged, although in 
many cases practices have been discontinued because it was found 
that it did not pay to try to reclaim certain parts. In making 
out the monthly performance sheet those items which do not 
show a saving indicate the loss in red and thus attention is 
focused on them. Needless to say an item showing up on the 
wrong side more than once or twice means either that prompt 
attention will be given in the attempt to reduce the cost of rec- 
lamation, or no further work will be done on such parts. The 
plant is in charge of Superintendent R. F. Whalen. 


New MetHop or MEASURING DisTANCE.—Àn ingenious artist 
has invented an instrument termed a distance register, capable 
of being applied to two and four-wheel carriages of every de- 
scription, for the purpose of ascertaining the ground gone over 
by such carriages in any given space of time, from one minute 
to the whole day, and which may be employed with equal ef- 
ficiency in reckoning the course of either steam or sailing ves- 
sels —From American Railroad Journal, August 22, 1835. 
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BURNING OUT OIL DEPOSITS IN 
PUMPS* 


AIR 


BY W. M. ROBERTSON, 
Engine House Foreman, Illinois Central, Harahan, New Orleans, La. 


Until recently the methods used for removing the deposits of 
oil from the air end of air pumps without removing the pump 
from the engine were very impractical and unsatisfactory. The 
job meant dismantling the pump at the air end, tearing out all 
the valves and scraping out the parts by hand. The work was 
never done thoroughly, it required much time to do it and then 
there was always the danger of delaying the engine. 

This work was revolutionized by the introduction of oxygen 
carbon removers. This outfit does the work thoroughly and in 
a very short time. The outfit shown in the illustration will 
remove every small particle of oily deposit from the valves and 
other parts. The action is purely chemical and requires no taking 
down of the pump. 

With an oxygen cleaner a pump cylinder can be thoroughly 
cleaned in ten minutes. This means that it is never necessary 
to tie up an engine to clean the air pump, and when cleaned in 
this manner the life of the pump is greatly increased. 

The oxygen cleaner consists of an automatic regulating reduc- 
ing valve fitted with a thoroughly tested gage and about 8 ft. of 
high-grade hose with 2 ft. of ™%-in. copper tubing reduced to 


Burning Out Oil Deposits in Air Pumps 


about 1/16-in. on the point, and a Lem needle valve at the hose. 
One of the valves is removed and the opening swabbed out with 
headlight oil. A small piece of waste is then ignited and dropped 
in the opening, when the torch is inserted and the oxygen turned 
on, the oily deposit being rapidly burned away. Only a few 
minutes is required to burn the heaviest deposits. As soon as 
the deposit is consumed the burning ceases as the gases have 
no effect as soon as the cylinder is cleaned. 

Where an oxy-acetylene welding plant is used, it is only neces- 
sary to have a hose and torch to connect to the regulating valve 
of the standard welder. The material necessary to make the 
outfit consists of an auxiliary reservoir, a signal line reducing 
valve, 8 ft. of 14-in. hose, 24 in. of \%-in. copper tubing, one V-in. 
needle point valve and a duplex air gage. 


INCREASING THE EFFICIENCY OF THE CUTTING TorcH.—Experi- 
ments recently conducted in cutting with oxy-hydrogen and oxy- 
acetylene cutting torches show that a marked increase in the 
rate of production is effected by increasing the temperature of 
the oxygen. The most favorable results secured in this con- 
nection show that the increase of speed obtained by preheating 
the oxygen is 18 per cent, while the saving in the amount of 
oxygen used was 55 per cent.—Machinery. 


C 
*Entered in the competiticn on Engine House Work, which closed July 
15, 1914. 


RECENT DESIGNS OF ENGINE 
TENDER TRUCKS 


AND 


The change in wheel arrangement, together with increased 
size and weight of the modern locomotive, has imposed a duty 
upon the leading truck of the prevailing design out of all pro- 
portion to its guiding capacity. As a consequence the work 
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Rocker Used in the Engine Truck 


which should devolve upon the truck consistent with the load car- 
ried at the centerpin has been, to a considerable extent, taken 
up by the leading drivers, resulting in lack of stability on tan- 
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tion bolster device for locomotive trucks which, it is claimed, 
will meet these exacting requirements more fully than the three 
point link suspension which heretofore has been almost uni- 
versally used. In principle it provides a constant resistance re- 
gardless of the lateral displacement of the bolster instead of a 
low initial resistance increasing with the lateral displacement, as 
is obtained with the three point suspension links. Variations, 
such as high initial resistance, with a constant resistance follow- 


Engine Truck Designed to Frcvide Constant Resistance Regardless 
of the Lateral D!splacement of the Bolster 


ing a predetermined bolster movement, can be obtained by slight 
modification of the surfaces in contact. One of the illustrations 
shows the heart shaped rocker in detail The swing bolster 
bears directly on these rockers which are connected to it by 
links to insure their remaining in the proper position. 
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Arrangement of the Constant Resistance Engine Truck 


gents and excessive wear of the flanges of leading driving wheel 
tires. 
These conditions have led to the development of a lateral mo- 
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Service results with this truck show a marked reduction in 
the flange wear on leading drivers, a steadying action while run- 
ning on straight track, an absence of jerky motion on curves and 
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withal a better riding engine under all track conditions. This 
bolster arrangement, on account of its doing more work in guid- 
ing the engine, requires a high duty truck frame. The design 
here shown eliminates the separate, bolted-on pedestals, com- 
bining the four pedestals at each end of the truck in a single cast 
steel transom with renewable shoes. The use of axle collars 
having been found desirable, this arrangement enables the cellars 
to be packed without removing the pedestal tie bars. 

The aim in the design of the Economy tender truck, illustra- 
tions of which are also included, was to secure an easy riding 
truck having flexibility combined with the ability to remain 
square, in conjunction with either a lateral motion or rigid cen- 
tering arrangement. Easy riding qualities have been obtained by 
the use of the pedestal type of frame with coil springs resting on 
an equalizer centrally located over each box. in combination with 
elliptic bolster springs. The coil springs arranged in the manner 
shown will accommodate any axle load that it is possible to 
utilize, with the idea of always providing surplus capacity to ob- 
viate breakage. 

The spring plank arrangement provides for the flexibility that 
ordinarily obtains with the arch bar truck, permitting the truck 
to accommodate itself to uneven track conditions without caus- 
ing undue stresses upon any of the coil springs, or unequal bear- 
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resistance can be changed by changing the contour of the bearing 
surfaces. lf lateral motion arrangement is not desired a plain 
bolster can be substituted for the swing motion bolster without 
any alteration. It will be noted that few parts are used in pro- 


Economy Tender Truck 


viding for a pedestal type truck having a swing motion bolster. 
The side frames are designed to give ample lateral as well as 


37 à e 
334 Joa (33 Wheel} 


| Rivets, Half 
Countersunk 


ring == 


49% 


` 
a 


> $ 


Sonny, 
Spring y 


ja 


Aur. Bolster 


~ Drill Fand Bin 
Plank tor Release 


~ 
x 


cb 


Cenfer Pin BM NW. 
Mol. Style Na P. 


— e —À — ——— — 
> 


Wo 


| 


k 
EE 


r 
78 Journal Centers 


Economy Tender Truck, Shcwing the Double Bolster Arrangement 


ing pressures. The riveted connections between the truck frame 
and the spring plank are of such ample proportions, and the 
spring plank of so great a width as to insure the truck remaining 
square. 

The bolster arrangement to provide for lateral motion consists 
of an auxiliary bolster located within the main bolster and rest- 
ing upon three point rockers. The rocker bearing surfaces can be 
so arranged as to provide for a resistance curve identical with 
that obtained with the use of two point offset hangers. This are 
rangement eliminates the use of cross transoms. The curve of 


vertical strength, and brake hanger bosses are arranged to use U 
shaped hangers, without offset. 

Both these trucks are the product of the Economy Devices 
Corporation, 30 Church street, New York. 


THE Sarety MovEMENT.—While considering the safety-first 
movement, it might be as well to remember that other places be- 
sides the shop are not free from danger and the drafting room 
is one of these. Draftsmen should take special care when they 
have to go into the shop.—. American Machinist. 
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PORTABLE STEAM STERILIZER 


The accompanying illustration shows a portable steam boiler 
for sterilizing drinking water coolers in passenger cars as pro- 
vided by law. It is sold by the West Disinfecting Company, 12 
East Forty-second street, New York City. lt consists essentially 
of a steam boiler of 10 gal. capacity, which is heated by a kero- 
sene vapor flame from three Lovett Giant flash burners in a 
tank under the boiler. The boiler is well lagged with two thick- 
nesses of asbestos, that next to the boiler being composed of 
soft fiber and that next to the jacket being asbestos mill board. 
The jacket extends below the boiler and forms the furnace 
within which the oil tank is placed. 

The boiler is constructed of galvanized steel, the joints being 
welded by the oxy-acetylene process. It is built to stand a test 
of 200 Ib. steam pressure, which gives an ample factor of safety 
for the working pressure of 40 lb. to 50 Ib. The fuel tank is also 
built of galvanized steel in the same manner, to withstand a 
test pressure of 75 lb. the actual working pressure being about 
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Steam Sterilizer for Water Coolers 


/ or 8 lb, which is secured by means of a hand pump incor- 
porated in the construction of the tank. 

The device is mounted on wheels so that it may be easily 
moved from one car to another throughout the vard. The steam 
is taken from the top of the boiler and is discharged through 
a Vl$-in. outlet into the cooler, which is turned upside down over 
the outlet, as shown in the illustration. With this sterilizer one 
man has sterilized 157 coolers from 34 cars in eight hours, using 
4 gal. of low grade kerosene costing approximately 5 cents per 
gallon, and 16 gal. of water. [n this specific case the cost of 
labor for performing this work was $1.52. To do this work it 
was found necessary to refill the boiler four times, and to re- 
plenish the burner twice. The boiler is easily filled by simply 
removing the nozzle from the end of the discharge pipe, placing 
a water hose thereon. The water is then turned on and al- 
lowed to pass into the boiler in this manner, the top gage cock 
being opened to provide the necessary vent. In this way it is 
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not necessary to draw all the steam off the boiler nor to ex- 
tinguish the fire. When being filled in this manner only 15 
min. is required to raise the pressure sufficiently high for oper- 
ation. On starting up in the morning, however, 30 min. is re- 
quired to bring the boiler up to a working pressure. Tests have 
shown that it is only necessary to sterilize the coolers by this 
method for one minute, very satisfactory results being obtained 
in this time. 

While the number of coolers that can be handled by one man 
has been found to be about 160 per eight hours, it is believed 
that two men would be able to handle between 250 and 300 
coolers in the same time if necessary. The roads using this 
system have found it more satisfactory than the yard steam line 
system. Dryer steam is obtained, and where these machines 
are in service the yard steam ]ine has been discontinued entirely, 
thus eliminating the losses due to condensation. It is also es- 
timated that this device will save from 25 to 30 per cent in the 
cost of labor for sterilizing the water coolers. Each sterilizer 
is provided with a steam gage, water glass, three gage cocks, 
washout plug and safety valve. The whole device weighs 325 
lb. when loaded for operation. 


PORTABLE ARC WELDER 


A portable arc welder, having all the features of the larger 
stationary equipments, has been designed by the C. & C. Electric 
& Manufacturing Company, Garwood, N. J. The equipment is ex- 
tremely Hexible for welding and repair work in ship yards, ma- 
chine shops, locomotive shops and foundries. The motor cir- 
cuit may be connected to any available part of the shop or yard 
circuit. 

The equipment, consisting of dynamotor, control apparatus and 
switchboard, is supported on a base of I-beams and mounted on 
a heavy iron truck. The welding current is generated by a 110- 
volt dynamotor, the generator end having a capacity of 200 
amperes at 70 volts. The motor shaft is extended to receive a 
pulley for belt drive. when in us2 on barges, in shop yards or 
where electric current is not available. As illustrated, the start- 
ing box and field control rheostat are mounted on the frame 
structure supporting the switchboard. The switchboard carries 


Complete Portable Equipment for Electric Welding 


the main line switch and circuit breaker for the motor, and 
automatic control relays for two individual welding circuits. A 
set of 400 amperes will provide for one graphite electrode or two 
metallic electrodes for welding. The graphite electrode gives a 
temperature of about 4.000 deg. C., and 1s used for cutting, pre- 
heating and welding with an auxiliary bar. The metallic weld- 
ing electrode furnishes the welding metal, directly and can be 
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used on vertical or overhead work. The automatic relays in 
each welding circuit insert and cut out small steadying resistances 
or drawing the arc, and thereby prevent burning of the metal. 
Automatic devices also prevent interference between operators. 
An ammeter in the welding circuit permits the accurate adjust- 
ment of the current to the work. 


STRUCTURAL STEEL TENDER TRUCK 


A structural steel tender truck of the equalized pedestal type 
has recently been introduced by the Canadian Locomotive Com- 
pany, Ltd., Kingston, Ont. The construction has been developed 
and patented by Messrs. Casey and  Cavin, with the view to 
increasing strength and durability, and at the same time effect- 
ing a considerable reduction in weight. 

Owing to the inherent tendency to internal strains and shrink- 
age cracks which exists in cast steel bolsters, much trouble has 
been experienced on many Cana- 
dian roads with the present type 
of equalized pedestal truck. In 
order to preserve an adequate 
iactor of safety the bolster cast- 
ings are necessarily much heavier 
than they would be if a more re- 
liable material were used. The 


Structural Steel Pedestal Tender Truck 


new truck is built up, with two exceptions, entirely of rolled 
sections in which the strength of the material is uniform and 
definitely known. The bolster is of pressed steel flanged with a 
deep section at the center and decreasing in depth toward the 
ends. It has a large cover plate hydraulically riveted to the 
flanges at the top. The ends of this plate, which are secured 
to the side frames are considerably wider than the bolster, thus 
forming a strong diagonal bracing for the whole truck structure. 
Apertures are provided in the cover plate for the center cast- 
ing and brake hangers. The hangers are supported from lugs 
punched and bent from the cover plate and forming an integral 
part of it. Both the top and bottom rails of the side frames 
are of channel sections and are connected by plates which form 
the pedestals for the journal box. The ends of the bolster at 
the spring seat are stiffened by light cast steel fillers inserted 
between the bolster and cover plate. 

Owing to the limited space between the spring and equalizers 
a drop forged T-head hanger has been substituted for the usual 
type of U-hanger used on this type of spring suspension. These 
hangers extend through slots in the ends of the springs and are 
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held in position by gibs in the manner commonly used in driv- 
ing spring suspension. The saving in weight effected by this 
construction is claimed to be about 1,500 lb. per truck, making a 
total of 3,000 1b. reduction in dead weight per tender. 


REFLEX WATER GAGE WITH METAL 
ENCASED GLASS 


A reflex water gage, the glass of which is contained in a 
soft metal casing, sealing the edges against the action of 
steam and water, has been developed by the Prince-Groff 
Company, 50 Church street, New York. It is called the 
"Pressurlokd" and, as shown in the illustration, the design 
includes the lamp and all fittings by which it is attached to 
the boiler. The frame, which is a one-piece steel casting, 
contains two chambers, running parallel to each other, which 
are connected by ports at the top and bottom. The register- 
ing column contains the sight glass and communicates di- 
rectly with the boiler through the water connection, which 
enters the well at the lower end of the column. The auxiliary 
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Reflex Water Gage with Metal Encased Glass 


column receives the steam connection, thus protecting the 
reflex surfaces of the glass from erosion when steam is blown 
through the gage. Large plugs seating against copper gas- 
kets close the top and bottom of the registering column. 

The reflex glass is held in place by means of a backing 
piece bearing against the soft metal casing on the back face of 
the glass. Horizontal and vertical sections through the backing 
piece are shown in the engraving. Pressure is exerted against 
the backing piece by a single set screw acting against 
a heavy single leaf spring, thus insuring a uniform bearing 
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pressure at all points between the backing piece and the 
glass, as well as between the glass and the frame. The joint 
between the glass and the frame is sealed by the soft metal 
casing which forms a gasket unaffected by steam or hot 
water. The joint between the backing piece and the glass 
is sealed in the same manner and all portions of the glass 


4 Auxiliary Wafer 
Column and Steam 
Blow OC Passageway 


Sections Through Registering Column of '“'Pressurlokd' Water Glass 


except the reflex surfaces are entirely free from contact with 
steam or water. It is claimed that by this construction 
should the glass be cracked or broken into several pieces 
the external pressure against the metal casing around the 
edge of the glass locks the pieces together so that it is im- 
possible for them to be blown out of the frame. Glasses 
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sages through the backing piece shown in the longitudinal 
section. 

The boiler fittings are designed for uniform strength 
throughout. All joints are sealed by means of copper gaskets. 
Plug cocks are used, thus providing straight passages which 
are easily kept clean. Owing to the fact that pressure on 
the metal casing holds the glass in position when it is broken, 


it has not been considered necessary to restrict the size of ` 
passages to meet the requirements of safety. In order to ` 


reduce to a minimum the probability of false indications from 
plugged passages 9/16 in. openings have been provided 
throughout. The auxiliary water column provides the addi- 
tional steadying capacity required by the larger size boiler 
connections. A cleaning plug is provided in the frame di- 
rectly opposite the water connection at the bottom of the 
registering column. A special tool has been designed for in- 
sertion in place of the plug, by means of which the passage- 


way may be cleaned while the boiler is under pressure. The: 
glasses are readily renewed by removing the cap at either ' 


the top or bottom of the frame. 


DOUBLE SPINDLE LATHE 


For a number of years a double spindle lathe has been built 
by J. J. McCabe, 30 Church street, New York, which has met 
with considerable favor in roundhouses and small railway repair 
shops. This machine has been recently redesigned to meet the 
requirements of modern high speed tool steel and a number of 
features especially adapted for service in railway shops have 
been included in the new design. 

The new lathe has a 48 in. triple geared spindle for large work 
and a 26 in. back geared spindle for general use on small work. 
The spindle of the upper swing has been enlarged considerably 
and by the use of thc internally geared face plate a ratio of gear- 
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Double Spindle Lathe, Showing Geared Face Plate In Position on Upper Spindle 


which have broken in service are said to have been held in 
place in thjs manner while the engine completed its trip without 
the necessity of cutting out the gage. Access for water and 
steam to the back of the glass is secured by means of pas- 


ing of 72 to 1 has been obtained. It is claimed that ample power 
has thus been obtained to fully meet the requirements of tire 
turning with modern tool steel. The back gear for the lower 
spindle has been located on the front of the-machine, thus tend- 
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ing to throw the strain on the spindle downward instead of in an 
upward direction as is the case where the back gears are located 
at the rear of the head. The bed has been widened and much 
increased in rigidity by extending it to the floor. To facilitate 


the turning of wheels a special wheel holding attachment has 
been designed, consisting of two driver arms and a socket plate 


Special Tool Rest for Turning Wheels and Tires 


attached to the face plate of the upper spindle. The wheel is 
centered by means of a three piece conical bushing which sur- 
rounds the journal. The outside conical surface of this bushing 
fits a corresponding inside surface in the socket plate, thus 
wedging the bushing against the journal and securely holding it 
against the pressure of the tool. 

The swing may be increased to 54 in. or 60 in. by means of 


Socket Plate and Driver Arms for Centering and Driving Mounted 
Wheels with Outside Journals 


specially designed raising blocks which can be placed under the 
head and tailstock of the machine when it is desired for use in 
turning small driving wheels. In order that the crank pin may 
clear the face plate, the lathe center is placed in a socket plate 
attached to the center of the face plate, which extends the center 
a sufficient distance from the face plate to allow the crank pin to 
clear. A heavy tool rest has been designed for wheel and tire 
turning. As shown in one of the illustrations, it consists of a 
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rigid block having a long cross bearing on the lathe carriage, 
curved to clear the wheel. 

These machines are built in a standard size for stock, all parts 
being interchangeable. It is possible, therefore, to turn them out 
at a moderate cost. The beds are furnished 16 ft. in length and 
will turn 10 ft. between centers. If desired, however, beds of any 
length can be furnished. 


LOCOMOTIVE BY-PASS DRIFTING VALVE 


A locomotive by-pass valve so arranged that during periods of 
drifting a small supply of live steam from the boiler is auto- 
matically fed to the cylinders has been developed on the 
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Section Through By-pass Drifting Valve Chamber 


Delaware, Lackawanna & Western and was recently patented 
by H. C. Manchester, superintendent of motive power and 
equipment, and S. S. Riegel, mechanical engineer. These 


Steam Connections to By-pass Drifting Valves 


valves are of the piston type, operating in chambers opening 
into the ports between the valve chamber and cylinder. The 
two chambers at the opposite ends of each cylinder are con- 
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nected by a 5 in. wrought iron tube which forms the by-pass 
connection when the engine is drifting. 

The operation of the valve may be followed by referring 
to the drawing showing a sectional view through the valve 
and its chamber. The valve, which is in the form of a hollow 
cylinder, is guided by a cylindrical extension on the valve 
chamber cap. It closes the by-pass at its inner end. An an- 
nular chamber surrounding the value near its outer end is 
formed by two sets of packing rings, the outer set operating 
in a chamber 6'4 in. in diameter, while the inner set is 5% 
in. in diameter. A 13/16 in. copper pipe leading from the cab 
turret provides a constant supply of live steam to this cham- 
ber. The space between the valve cap and the outer end of 
the valve is at all times in communication with the live steam 
cavity of the valve chamber. When the throttle is open the 
pressure in this chamber acting against the entire area of the 
valve holds it in the position shown in the drawing. When 
the throttle is closed this pressure is relieved and the live 
steam pressure in the annular cavity, acting against an ef- 
fective area equal to the difference in area of the two pistons. 
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of stroke is adjusted by means of a rod threaded through the 
center of the head. 

Engines equipped with these valves are claimed to be very 
casy coasters. Sufficient live steam is furnished to break up 
the vacuum during coasting periods, and the use of live steam 
tends to prevent chilling of the cylinder walls. By preventing 
the inrush of air, carbonization of the oil in the cylinders is 
eliminated, a matter of importance on superheater locomo- 
tives. These valves are claimed to have effected a great in- 
crease in the life of cylinder and piston rod packing. 


GRAVITY BOILER WASHING SYSTEM 


The purpose of all hot water locomotive boiler washing sys- 
tems is to reclaim the greatest possible amount of heat from the 
blow-off in order that hot water for washing and filling may be 
obtained with a minimum expenditure of live steam. In the 
Winters gravity system of locomotive boiler washing the ma- 
terial used in the construction of the plant has been chosen and 


Ze? Ë 
à 
` 


a Fiere Proce Cuma. 


| ` 


i | 
E d N 
Deco Dream vve LL 


WETTER < — 2 


= - P = e 


Mismas ein reen Lien 


- —  _ sarro oe oe oe vm — — — mm mm 


Hot Water Boller Washing and Filling Plant 


forces the valve open. In doing this the inner piston over- 
travels six grooves leading from the annular chamber, thus 
allowing live steam to enter the cylinder. The construction 
of the valve is such that its operation in opening and closing 
should not be accompanied by a serious shock. The length 


the tanks have been arranged with especial attention to the 
conservation of heat. This system, which is being placed on 
the market by the George M. Newhall Engineering Company, 
Philadelphia, Pa., is shown in the accompanying engraving. 

The plant consists of two standard 3 in. cypress tanks, one 
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submerged within the other. The outside tank forms the hot 
well into which the locomotives are blown off, the inside tank 
containing water for refilling. The hot well is equipped with 
a copper lined hopper bottom which guides the mud deposited 
from the blow-off water to a central opening leading to the 
mud drain. The tank below the hopper bottom forms a cold 
water storage, the supply for which is controlled by a float 
operated valve. Both tanks are tightly closed at the top, the 
only communication with the atmosphere being through the vent 
in the top of the hot well. A separator is located within the 
refilling tank. It consists of an inverted U composed of two 
large vertical pipes of unequal length; the longer pipe extends 
through the bottom of the refilling tank into the lower part of 
the hot well while the shorter pipe connects with a silent heater 
located in the bottom of the refilling tank. 

When a boiler is to be washed out the blow-off cock is attached 
to the blow-off line in the roundhouse and the boiler blown down 
in the usual manner. The water and steam from the locomotive 
enter the hot well side of the separator near the top of the re- 
filling tank. The water flows by gravity into the hot well, while 
the steam accumulates in the separatur forcing the water down 
in both pipes until an outlet is secured through the heater. When 
the water in the heating or refilling tank reaches the boiling 
temperature steam will no longer be condensed, but will pass up 
through the water and accumulate in the top of the tank until 
an outlet has been forced to the hot well through the surplus 
steam vents. No steam can be discharged to the atmosphere 
until the water in the upper portion of the hot well has reached 
the boiling temperature. 

Starting with the cold water supply it will be noted that fresh 
water for the hot well is drawn from the warmest portion of 
the cold water storage and that the water supply for the heating 
tank is drawn from the upper part of the hot well where the 
cleanest and warmest water is located. The inlet to the refilling 
suction is attached to a float so that the hottest water in the plant 
is used for refilling purposes. 

In designing these tanks a water capacity of 5.000 gal. is pro- 
vided for each locomotive washed in 24 hours in order that the 
plant may have ample capacity to take care of unusual sequence 
in the operation of blowing down, washing out and refilling. In 
effect it assures a 24-hour supply of hot water for washing out 
and refilling before any blow-off steam can be wasted at the 
vent. Sufficient capacity is provided above the minimum water 
level so that the plant may receive the blow-off from a number 
of engines before there is any loss of heat at the overflow, which 
draws from the lower part of the hot well. In order that the 
temperature of the heating tank may be maintained at all times 
the separator is provided with a live steam connection. Steam 
admission is controlled bv a float operated valve, the float for 
which is located in the heater side of the separator. 

A 30-day test has recently been completed by the Central Rail- 
road of New Jersey on a Winters plant installed at its Com- 
munipaw engine terminal at Jersey City. The guarantee under 
which this plant was installed requires that it maintain average 
refilling temperatures of not less than 180 deg. and average 
washout temperatures of not less than 130 deg. without the use 
of live steam, the blowing down pressures to average 125 lb. per 
sq. in. Exhaust steam is received from the washout and refilling 
pumps, but during the test the live steam connection was re- 
moved. The plant has a total water capacity of 60,000 gal., 30,000 
gal. of which is in the hot well, 18,000 gal. in the refilling tank 
and 12,000 gal. in the cold water storage. The operating condi- 
tions are such at the Communipaw terminal that four or five 
engines may be blown down before any washing is done. The 
engines are then washed out and refilled before the plant receives 
any more hot water from the blow-off line. The following is a 
summary of the test results: 


Total number of locomotives handled. ce ete eee tenes 169 
Average boiler pressure at time of blowing down.................... 91 Ib. 
Average temperature in the hot well at the washout suction....... 193 E 
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1% in. iron Nu Wee mtd Au ade qa eR xps Pure daa E min 
Average time of washing out.................asaa.............. 2% min 
Average time: of Alling: eere hia e ERR Iam wae RR V wee 26 rx: 
Average time of firing up to 100 lb. gage pressure................. 52 m:n. 


The wash-out pump suction has two branches, one from the 
hot well and one from the cold water storage, the temperature 
of the wash-out line being determined by means of a regulating 
valve easily adjusted to maintain any temperature required. 1 he 
average time of firing up to 100 Ib. gage pressure includes the 
time consumed in laying the fire which was also coincident with 
the time taken for refilling, these two operations being performed 
at the same time. The time required for the entire operation 
therefore averages 2 hr. 34 min. The comparatively long tirme 
taken for refilling may be accounted for by the fact that the purmp 
was handling water boiling under two or three pounds pressure, 
the pump suction therefore receiving a mixture of hot water and 
steam. This is compensated for, however, by the speed with 
which steam is generated from water already at the boiling point. 

The operation of the plant as described provides for the returm 
of blow-off water to the refilling tank and thence to the boiler. 
In bad water districts where this practice would be inadvisable 
arrangements may be readily made to supply only clean water 
to the refilling tank. To do this the water supply connections 
between this tank and the hot well are removed leaving only the 
surplus steam vents, and cold water is fed to the refilling tank 
through an independent float valve installed for that purpose. 


MALLEABLE IRON WELDED BY OXY- 
ACETYLENE 


A method of welding malleable iron by the oxy-acetylene 
process has been perfected by the Vulcan Process Company. 
Minneapolis, Minn. 

The accompanying illustrations show how a broken clamp 
was thus repaired. After being welded, the clamp is shown 


Clamp Prepared for Welding 


bent sidewise at an angle of 45 deg. with no rupture in the 
weld. In small objects the parts to be welded are beveled 
off on one side, the bevel extending clear across the break. 
The two parts are then heated to a bright red heat with the 
torch and the suríace to be welded is sprinkled with the 


Clamp Welded by Oxy-Acetylene and Bent 45 Deg. Without 
Rupture 


Vulcan bronze flux, after which is added a small quantity of 
Tobin bronze melted from the stick by the oxy-acetylene 
torch. The action of the bronze determines whether the 
parts are hot enough for welding; if it readily adheres to the 


Ocroazz, 1914 


surface of the iron the work is ready and the break should 
be filled in as quickly as possible. Care should be taken to 
keep the temperature as low as consistent to get a satisfac- 
tory weld. In larger work the fracture is V'd out on both 
sides and handled in a similar manner. Welds thus made 
have nearly the strength and ductility of the original metal. 


CORRUGATED STEEL DOOR WITH 
FENDER ATTACHMENT 


A corrugated steel box car door which is being manufactured 
by the American Car Roof Company, Chicago, is fitted with a 
fender attachment to prevent the doors being raked by wagons. 
etc, when the car is being loaded or unloaded. 

The fender consists of a 5 in. by 2% in. angle held out from 
the side of the car by means of cast filler blocks; at the ends 
snub-nosed castings are used. When shut the front end of the 
door fits into an angle, the idea being to prevent it from bulging 
out in case freight should accidentally fall against it on the in- 
side. It is securely fastened by a one link chain and hook in 
the rear which it is believed is sufhcient to keep the rear edge 
of the door from bulging out. This door does not run on pul- 
leys, but is supported at the bottom near each end by hard bear- 
ing points. It is claimed that in many instances after several 
months' service the pullevs which are commonly used for support- 
ing car doors rust and stick. Further advantage in suspending 
the door on bearing points at the bottom is claimed, as when it is 
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suspended from the top by means of pulleys, very few bolts or 
rivets can be employed to carry the weight of the door itself. 


STAYBOLT CHUCK 


The Christopher Murphy Company, Chicago, has recently 
placed on the market a square grip staybolt chuck as shown in 


Square Grip Stayboit Chuck 


the illustration. This chuck is used for screwing staybolts in the 
boiler and its chief advantage is that it is not necessary to put a 
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square end on the staybolt for application. This chuck will grip 
the round iron by means of the dog inserted as shown in the 


engraving, and will turn either to the left or the right, gripping | 


the iron harder the harder it is turned. By its use it will not be 
necessary to heat the staybolt in making the square for the head, 
and there will also be a considerable saving in metal as the stay- 
bolt need not be made as long. The dog is made of tool steel 
and is square, so that as one surface wears, another may be 
used, it, being free to revolve on a pin in the chuck body, which 
is a drop forging. The chuck is provided with a No. 3 Morse 
taper and is made in sizes of 34 in. to 134 in. 


MUDGE-PEERLESS VENTILATOR 


The new Mudge-Peerless ventilator, which is made and sold 
by Mudge & Company, Chicago, is being applied on a large 
order for equipment now being built by the Pullman Company, 


— ` 


Flg. 1—Type 4 Mudge-Peerless Ventllator Showing Interior 
Arrangement 


at Chicago. This ventilator, as shown in Fig. 1, is box-like in 
shape with the air ramming faces arranged transversely to the 
line of car travel. These faces are pressed in the form of a V 


Fig. 2—Sectional View of the Mudge-Peerless Ventllator Showing 
the Action of the Alr Currents 


at each side of the center line and at right angles to the ven- 
tilator opening of the car, the I’ shaped surfaces being inclined 
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toward the exhaust outlets from the interior. The purpose of 
this formation is to prevent the air displaced by the ventilator 
from escaping around the side of the monitor type roof or over 
the top of the arch type roof. 

The sectional view, Fig. 2, shows the action of the out- 
side air as it passes over and under the exhaust openings, 
drawing the vitiated air from the car body through the venti- 
lator opening. The greater the velocity of the air passing over 
these openings the greater will be the efficiency of the venti- 


[— — — 


Fig. 3—Ventilator for Arch Type Roof 


lator. On the arch or turtle back car roofs the operating prin- 
ciple is identical except that the vacuum pockets are formed 
at the exhaust opening on the sides of the ventilators. An il- 
lustration of the ventilator for these types of roofs is shown 
in Fig. 3. The interior construction of this ventilator is hex- 
agonal in form. the rear end fitting. tightly over the opening 
into the car while the front is solidly joined to the outside wall. 
Protecting exhaust outlets are provided for practically the full 
length on both sides directly behind the air ramming faces. 
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Speed Miles Per Hour: 
Fig. 4—Exhaust-Speed Curve of Mudge-Peerless Ventilator 


The angular baffle plates which virtually form the roof prevent 
rain or other elements from dropping down into the interior, 
and the outside ventilator face prevents down draíts being 
caused by side winds. Two small openings are provided in the 
bottom plate to discharge the condensation in case the at- 
mosphere contains a great deal of moisture. 

The efficiency of this ventilator and the ratio of the exhaust 
to train speed is shown in Fig. 4. This chart was compiled 
from anemometer readings taken on a wooden frame car with 
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all doors and windows closed during the test. Tests have also the screen board. The standard deck sash behind the ventilator 


shown a strong exhaust action with the trains standing, if side is then used for regulating the flow of air. The arch or el- 
liptical roof type ventilator is shown in Fig. 6. It is applied 


in a different manner, since it is made to conform to the curva- 
ture of the roof. A 1% in. flange is provided for soldering it 
to the roof sheets to insure water tight connections.  Venti- 
lation with this type of ventilator is controlled individually by 
operating registers applied to the headlining beneath each ven- 
tilator. 
Fig. 7 shows the application of this ventilator in conjunction 
with an electric blower making a complete combination for the 
` ventilation of dining cars which require the expulsion of fumes, 
a smoke and kitchen odors while the car is standing. This type 
is provided with louvres as shown by the dotted lines. Its out- 
side application to the screen board in the monitor roof car is 
the same as the type previously described. Simplicity has been 
carefully sought in both the construction and application of 
these various types of ventilators with a view to reducing the 
first cost and cost of maintenance. 


— ———— 


⁄ | e SOFT METAL GRINDERS FOR SUPER- 
Fig. 5—Application of Ventilator to Monitor or Clerestory Roof HEATER UNIT CONNECTIONS 
A soft metal process of grinding ball joints has been de- 


veloped by the Locomotive Superheater Company, 30 Church 
street, New York, for use in maintaining the joints between 


winds are blowing from any angle. With a side wind blowing 
at a velocity of 425 m. p. h., an exhaust of 3,600 cu. ft. per 


Fig. 6—Application of Ventilator to Arch Roof 


hour was obtained and at 7.5 m. p. h., 6,480 cu. ft. was obtained, 
the same car being used as mentioned in the running test. 
The application of the monitor roof type ventilator is shown 


Mould Complete with Chuck and Grinders 


superheater elements and the header. The importance of 
maintaining the correct radius of the two parts of these joints 
is apparent. It has been found that grinders made of cast 
iron or steel are frequently continued in use after they have 


Mould Assembled for Casting the Grinding Sphere and Chuck with 
Grinder in Position 


lost the proper shape because of the lack of tools or facilities 
for truing them up. The development of the soft metal 
process has provided a means by which grinders can be 
quickly and cheaply renewed as often as is necessary, without 


in Fig. 5. It is made in one standard size and design requiring the service of skilled labor or machine tools. 
no soldering or fitting, as it is simply bolted or screwed to Grinding cups for the ball ends of the units and grinding 


Fig. 7—Combined Ventiiator and Blower 
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spheres for the seats in the header are made of lead or hard 
babbitt metal by casting in moulds which insure uniformity 
and correctness of the contour. A mould consists of three 
parts, a base in which the cup grinder is cast, a base in which 
the spherical grinder is cast and the top part of the mould 
which is used with either base. A chuck is provided which 
will hold either the cup or the spherical grinder and which has 
a shank suitable for use in an air motor or hand brace. When 
the grinders lose their contour they may be melted and re- 
moulded with no waste of material. The chucks and the 
mould are furnished by the Locomotive Superheater Company. 


GRAVITY FIRE DOOR 


A foot operated locomotive fire door, the two halves of which 
are so arranged as to counterbalance each other, thus making 
unnecessary the empioyment of a power cylinder, has been de- 
veloped and patented by P. C. Withrow, mechanical engineer of 
the Denver & Rio Grande. 

As shown in the engraving the door is in two sections, the 
-pper part being pivoted at the left and the lower part at the 
right. It is opened by means of a foot lever located at the left 
and 20 in. out from the back head. This lever operates the 
door opening cam, which has a specially formed shoe at its up- 
per end bearing against the under side of the upper door at 4. 


Gravity Fire Door Locked in Open Position 


As pressure on the foot lever opens the door the point of con- 
tact between the cam and the door shifts from 4 to E. This 
gives a comparatively large leverage by means of which to 
start the door without unnecessary effort, and the decreasing 
leverage as the movement progresses keeps the travel of the 
foot pedal within reasonable limits. | 
The upper and lower sections of the door are connected by 
means of rods B and D and equalizer C. The pin F which con- 
nects rod B to the upper door is located above the hinge pin G, 
thus causing it to swing in closer to the vertical line through 
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the hinge pin as the door is opened. The leverage of the upper 
door, the weight of which causes the closing movement, is thus 
increased. It will be noted that the pin which secures rod D 
to the lower section of the door is located at a point much 
nearer the horizontal center line through the hinge pin than is 
pin F in the upper door. The increase in leverage of the lower 
door in the open position is therefore less than that of the upper 
door. A further increase in leverage of the upper section is 
effected by the rolling contact between equalizer C and the door 


Simple Gravity Fire Door 


frame at the right of the equalizer fulcrum pin. This causes the 
fulcrum to gradually travel to the right as the door is opened. 
The upper door thus has sufficient overbalance to insure prompt 
closing on releasing the pressure from the foot lever. As the 
closing movement proceeds the various points return to a normal 
position, thus destroying the overbalance, and the closing is com- 
pleted without slamming. The foot lever bracket may be fast- 
ened either to the back head or the deck as is most convenient. 

This device has been in use experimentally on the Denver & 
Rio Grande for about two years, where it has been meeting with 
considerable favor. It is claimed that prompt opening of the 
door is effected without extraordinary effort; sufficient force is 
brought to bear upon the pedal by the natural swinging of the 
weight to the left foot as the fireman swings the shovel toward 
the fire door. 


HAND SAW FOR CUTTING METAL 


A metal cutting saw having a blade of the form usual for 
wood hand saws has been brought out by Henry Disston & 
Sons, Philadelphia, Pa. This saw has a special high temper 
suitable for metal cutting and is hollow ground for clearance. 
For cutting iron and steel it is regularly made with 12 points 
to the inch; for copper and brass with 10 points. 

To get best results from a hack saw of the usual form, it is 
necessary to use both hands, one to push the saw and the other 
to guide it. The depth of cut is also limited to the inside depth 
of the frame. With the wide blade saw it is possible to cut to 
any depth. As with the wood hand saw, it is only necessary to 
use one hand in operating, which is advantageous under certain 
conditions. 


PANAMA CANAL TRANSFERRED.—A railway paper published in 
India states that the following recently appeared in an Indian 
examination paper. “The Panama Canal is being cut from 
Delhi to Bombay in order to facilitate the speedy passage home 
of persons going on short leave from the new capital of India.” 


In connection with the buy-a-bale-of-cotton movement which 
has been discussed in the newspapers, the Nashville, Chatta- 
nooga & St. Louis has announced that it will buy 125 bales of 
cotton at 10 cents a pound. 


On September 1 the Illinois Central acquired from the Central 
Fruit Despatch, a subsidiary company, all its refrigerator cars 
and such cars not already lettered “1. c. R. R.” will be relettered, 
to be operated hereafter by the railroad company direct. 


The railroad companies have formally accepted the city or- 
dinance governing the project for a new $65,000,000 union sta- 
tion and yards in Chicago to be used by the Pennsylvania, the 
Burlington and other roads, and to be completed within five 
years. In return for closing certain streets and alleys the city 
will receive $825,805 from the Union Depot Company. 


The diary of a certain general superintendent shows that in 
one year he spent 101 days conferring with railroad commissions, 
committees of organized employees, city and town officers and 
officers of the courts; he was traveling over the road 155 days 
and spent 109 days at headquarters transacting business connected 
with the administration of the railroad. 


On Tuesday, September 15, the Henry M. Flagler, the car- 
ferry which was built for the Florida East Coast for service 
between Key West and Cuba, was launched at the Cramp 
ship yards at Philadelphia. The ferry is built to accommodate 
30 freight cars. It is 351 ft. long with 57-ft. beam. Its speed 
when loaded with 2,300 tons will be, it is estimated, about 12 
knots. 


The creosoting plant of the Missouri, Kansas & Texas at 
West Denison, Tex. has suspended operations because of a 
shortage of creosote oil. Large quantities of timber and ties 
are on hand ready to be treated, but the company's sources of 
supply have been Germany and England, and both of these are 
now cut off. The Pennsylvania Railroad has on hand a sup- 
ply of creosote sufficient. for the needs of its timber preserving 
plant for a considerable time to come. 


The safety department of the Delaware, Lackawanna & West- 
ern, in Safety First Bulletin No. 8, gives the number of deaths 
and injuries to employees during the first half of each year since 
1910—1911, 1912, 1913 and 1914—showing a decrease each year. 
The number of killed was reduced from 34 in 1911 to 7 in 1914, 
and the number of injuries from 137 to 99. The bulletin gives 
the causes of the deaths of the seven men in 1914, and contains 
a large number of suggestions for improving the safety record; 
also a long list of commendable actions of employees shown on 
discipline bulletins for four months of this year. 


Figures recently compiled show that the number of stock- 
holders of the New York, New Haven & Hartford is rapidly 
increasing under the management of Chairman Elliott. While 
the average increase from 1901 to 1912 was 1,194. the increase 
from 1912 to 1913 was 1,162, and from June 30, 1913, to August 
31, 1914, was 2,305. The totals, with the number of women 
stockholders, about 43 per cent, are as follows: 


Total Women 
Tne AAA 9.667 
June 30, 1900............................ 12.627 Sawa 
JUNG 802. TO birras Q 2 SUN 9,710 
June 30, 1903 TP" ———— E 10.474 
Angust 31, 1914.......................... 20,373 11,184 


The New York, New Haven & Hartford reports that its plan 
for reducing the number of forest fires on Cape Cod by clearing 
wide strips along its right of way has met with marked suc- 
cess. This year from May to August inclusive there were only 
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eleven fires attributable to sparks from locomotives and the 
territory burned over amounted to not more than 614 acres. In 
the same period last year there were 150 forest fires which 
burned over an area estimated at about 2,000 acres. Through 
all the wooded parts of Barnstable county a strip varying in 
width from 60 ít. to 130 ft. has been cleared on either side of 
the railroad's right of way. Pine trees have been left standing: 
in these strips, as their leaves act as a screen. The areas cleared 
will be kept in that condition by the section gangs. 


Thomas Cooper, land commissioner and assistant to the presi- 
dent of the Northern Pacific, has issued a statement announcing 
that during the last fiscal year the road has sold 800,000 acres 
of land, chiefly in Washington and Montana. A large area of 
eastern Washington land, suitable now only for grazing, brought 
/5 cents to $2.50 per acre. The company estimates the total 
land grant from Lake Superior to Puget Sound at 40,000,000 
acres. The total sales to June 30, last, approximated 30,000,000 
acres. Of the 10,000,000 acres remaining about half is still un- 
surveyed and unpatented. These figures were made public 
to refute many incorrect statements made during political cam- 
paigns, in which it has been alleged that the railway delayed 
federal surveying of its land to escape taxation. Mr, Cooper 
says that for 10 years the company has urged the government 
to hasten surveys, thereby enabling the company to sell its land 
and push development of its tributary country. The company 
has applied for a survey of practically all of the 5,000,000 acres 
still unsurveyed. 


At the regular monthly meeting of the board of directors of 
the New York, New Haven € Hartford, held in New York on 
September 17, the officers were authorized by the board to pur- 
chase power from the New York Edison Company. This pur- 
chased power, together with that now obtained from the power 
plant of the New York Central and that of the New Haven at 
Cos Cob, will enable the road to increase the number of trains 
operated electrically between New York and New Haven from 
37 per cent to 70 per cent of the total. In order to have 100 
per cent of electrical operation it will be necessary to purchase 
additional electrical. equipment and additional power for the 
eastern section of the electric zone between New York and New 
Haven. At the present time all of the important passenger 
trains and a number of the important freight trains running be- 
tween the two cities are hauled by electric locomotives. 


RESUMPTION OF TRAFFIC TO MEXICO 


Announcement has been made by officers of the Texas & 
Pacific and International & Great Northern that affairs in 
Mexico have reached a state where trafic with the United 
States is being resumed. The International & Great North- 
ern, in connection with the Texas & Pacific and St. Louis, 
Iron Mountain & Southern, previous to the trouble in Mexico 
ran through trains via Laredo, Tex., to the City of Mexico 
'n connection with the National Railways of Mexico. The 
war caused the suspension of this traffic. Recently arrange- 
ments have been made with the Constitutionalists for an 
interchange of traffic between the Gould lines and the Mexi- 
can railways at Laredo. All freight in both directions is 
transferred in the International & Great Northern yards at 
Laredo. No through rates are in effect and through bills 
of lading cannot be issued. Through train service over the 
railroad between Laredo and the City of Mexico was resumed 
on August 26, the track which was destroyed in connection 
with the operations of the war having been made passable. 
Numerous branch roads are being repaired rapidly. 
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THE SAN FRANCISCO FAIR 


An army of men is now busily engaged in completing the 
landscaping of the Panama-Pacific International Exposition. The 
era of construction on the exhibit palaces has passed and the in- 
stallation of exhibits has begun. Within a few weeks thousands 
of exhibitors, with their army of attendants, will be installing 
their displays. Altogether more than 70,000 tons of exhibits will 
be brought to the grounds, the freight charges on which, it is 
estimated, will entail an outlay of more than $4,000,000. The 
trafic department of the exposition estimates that more than 
1,000,000 people will cross the Rocky mountains to the Pacific 
coast next year. 


FOREIGN ELECTRIFICATION PROJECTS 


Among the many large and important engineering improve- 
ments which will undoubtedly be seriously delayed because 
of the war are the electritications of steam railroads in Germany, 
France and other countries. The greatest delay may be expected 
in Germany, partly because of the diversion of government funds 
to war purposes and partly because of the fact that the latest 
electrification, that in Silesia, is close to the Russian border. In 
any event, the railroads will be so overcrowded because of troop 
and supply transportation that no such interruptions as are in- 
cident to a change from steam to electricity would be permitted. 
It is doubtful also whether the state railway electrification will 
be furthered in a time of such financial stress. 


NEW YORK STATE BARGE CANAL 


The engineers of the western division of the New York Barge 
Canal are preparing plans for the construction of sections of the 
canal under six railroad crossings east of Rochester and six 
west of that city. The work on this part of the canal has been 
postponed because of litigation as to the right of the state to 
take the land occupied hy the railroads. A recent court decision 
affirms the right of the state to exercise eminent domain in 
these cases; but the state must build and maintain the bridges 
necessary for the crossing of the railroads. State Engineer 
Bensel reports that the terminal facilities for the canal in 
Rochester, Syracuse, Oswego and other cities will be ready by 
the time the canal is finished. About 70 per cent of the work 
on the canal between Buffalo and Albany has been turned over 
by the contractors to the state. 


BROTHERHOODS ENJOINED 


Five conductors of the St. Louis Southwestern went into 
court at St. Louis recently and secured a temporary injunc- 
tion restraining five vice-presidents of railwaymen's unions 
from bringing about a strike following an ultimatum delivered 
to the management of the road. The trouble arose when the 
management refused to reinstate a conductor who had been 
accused of drunkenness. The five conductors said a majority 
of the engineers employed by the road had voted against à 
strike and that the engineers’ brotherhood had withdrawn 
from the federation when it appeared that the strike order 
would be issued. The defendants must show cause why the 
injunction should not be made permanent. Soon after the 
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injunction was granted the railroad company asked the 
Federal Board of Mediation to use its offices to avert the 
strike. President Britton said that this action was taken in 
order to leave no stone unturned toward preventing the 
strike. 


GOVERNMENT FREIGHT CAR STANDARDS IN 
CANADA 


The Board of Railway Commissioners for Canada, modify- 
ing its general order of February 17, 1913, respecting safety 
appliances on trains, has granted an extension of time until 
July 1, 1916, within which to make the following changes: 

To change the location of brakes on all cars; to comply 
with the standard specifications prescribed in the regulations 
in respect of all brakes; to change cars having less than 
10 in. end ladder clearance within 30 in. of the side of car; 
to comply with the standard prescribed in the regulations in 
respect to hand holds, running boards, ladders, sill steps, and 
brake staffs, except that when a car is shopped for work 
amounting practically to rebuilding the body of the car, it must 
then he equipped according to the prescribed standard regu- 
lations. 

Railway companies are not to be required to make changes 
to secure additional end ladder clearance on cars that have 10 
or more inches end ladder clearance within 30 inches of side 
ot car, or to make the changes in end ladders, side ladders, 
hand grips and steps which have been made in accordance with 
the provisions of the general order above referred to, or to 
comply with the board’s regulations aforesaid, until the car 1s 
shopped for work amounting to practically rebuilding body of 
car. 

And it is further ordered that railway companies shall not 
be required to change the location of hand holds (except end 
hand holds under the end sills), ladders, sill steps. brake 
wheels, and brake staffs on freight train cars where the ap- 
pliances are within 3 in. of the required location, except that 
when cars undergo regular repairs they must then be made 
to comply with the prescribed standards. 


AIR BRAKE STORY PRIZES 


The judges in the Westinghouse Air Brake Company prize 
story contest have made their decision, awarding the first prize 
of $1,000 to James Cain, engineer of the Wabash Railroad at 
Peru, Ind. The second prize of $500 was awarded to H. C. 
Woodbridge, general manager's special representative, Buffalo, 


Rochester & Pittsburgh, Rochester, N. Y.; the third prize of 
$200 to Alexander M. Stewart, engineer, Illinois Central, 
McComb, Miss. ; the fourth prize of $150 to D. Oxenford, road 


foreman of engines, Lehigh Valley, New York City; the fifth 
prize of $100 to Carl H. Fuller, chief engineer, Macon Railway 
& Light Company, Macon, Ga., and the sixth prize of $50 to 
Millard F. Cox, assistant superintendent machinery, Louisville & 
Nashville, Louisville, Ky. Considerably over 300 contributions 
were entered in this contest, the judges being W. E. Symons, 
consulting mechanical engineer, Chicago; Willard Smith, editor 
of the Railway Review, Chicago, and Roy V. Wright, managing 
editor of the Railway Age Gazette, New York City. 


RAILROAD CLUB MEETINGS 


Club Tee Title of Paper | Author | Secretary Address 

Canadian ........| Oct. 13 fooien Frame Cars in Freight Trains.... G. Smart ........... James Powell.. Room 13, Windsor Hotel, Montreal. 
Central) ......... Nov. 13 : Steel Equipment ....................... eH. M. Putts........ D. Vought....| 95 L iberty St., New York Ci 
New England....| Oct. 13|Cape Cod Canal......................... Capt. J. W. Miller.. Wm Cade, Jr...| 683 Atlantic Ave., Boston, a 
New York... Da 6 | oret m a eR EE acier EE ar teen ne H. D. Vought....| 95 Liberty St., New York City. 
Pittsburgh ...... Oet = 23 Annual Meeting 32.6 oe oe tebe mead Joe Pea URS TERRACE RI d Rte Ges J. B. Anderson..| 207 Penn. Station, Pittsburgh, Pa. 
Richmond c eed (ct AE cm ec uec RUNS edu d que ded tobe ea | C" F. O. Robinson..| C. & O. Ry., Richmond, Va. 

Dou. eg AMT" RM rM B. W. presse Union Station, St. Louis, Mo. 
DR & er Worn NOW: EE EE Ee AAA e Peeks A. J. Merrill.....| 218 Grant Bldg. Atlanta, Ga. 
Western .........| Oct. 20 presen nee eene preme nnn nnn Jos. W. Taylor... 1112 Karpen ldg., Chicago, In. 
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CERTAIN OXY-ACETYLENE APPARATUS CONDEMNED 


At a recent meeting in Chicago of the International Acetylene 
Association resolutions were adopted condemning apparatus for 
oxy-acetylene work which provides for the generation and self- 
compression of acetylene or oxvgen at a pressure greater than 
15 Ib. per sq. in. The resolutions were presented by a committee 
of which Professor Pond, University of Pennsylvania, was chair- 
man, following the report of the committee on oxy-acetylene of 
which Augustine Davis, president Davis-Bournonville Company, 
was chairman. The resolutions referring to the generation and 
compression of acetylene gas are in accord with the regulations 
of the National Board of Fire Underwriters. Owing to the nu- 
merous accidents resulting from the simultaneous generation and 
self-compression of oxygen by heating chlorates, the association 
condemns this practice and recommends that chlorates should 
not be used for the generation of oxygen, except in connection 
with an efficient washing system and gas holder operating under 
inconsiderable pressure, and that compression be effected only 
by means of compressors especially constructed for oxygen. 


MEETINGS AND CONVENTIONS 


Railway Storckeepers’ Association —The twelfth annual con- 
vention of the Railway Storekeepers’ Association will be held at 
the Hotel Sherman, Chicago, May 17-19, 1915. 


Industrial Welfare and Efficiency Conference.—The commis- 
sioner of Labor and Industry of the state of Pennsylvania, 
Honorable John Price Jackson, has called the second Pennsvl- 
vania Industrial Welfare and Efficiency Conference to meet in 
Harrisburg, November 16-20, inclusive. The commissioner is 
determined that each of these conventions will mark a definite 
step in advance and each year will see his efforts more repre- 
sentative and more widely extended. It is the desire of the 
commissioner that the exhibit this year be kept along the lines 
that bear particularly on the interests represented by his depart- 
ment, and the Engineers! Socicty of Pennsylvania has under- 
taken to manage this part of the convention. Manufacturers and 
distributors of products to improve the safety, sanitation, welfare 
and efficiency of the factory, office and home are asked to exhibit. 


The following list gives names of secretaries, dates of next or regular 
meetings, and places of meeting of mechanical associations. 


Arr Brake AssocraTion.—F. M. Nellis, 53 State St., Boston, Mass. Con- 
vention, May 5-7, 1915, Hotel Sherman, Chicago. 
AMERICAN RAILWAY Master Mecmanics” Assoc.—J. W. Taylor, Karpen 


building, Chicago. 

AMERICAN RAILWAY Toot FogREMEN's AssociaTIoN.—O wen D. Kinsey, Illi- 
nois Central, Chicago. Convention, July, 1915, Chicago. 

AMERICAN SOCIETY FOR TESTING MatTERIALS.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. 

AMERICAN Socrety OF MECHANICAL ENciNEERS.— Calvin 
Thirty-ninth St., New York. 
York. 

Car FoREMEN's ASSOCIATION OF CurcAco.—Aaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, except July and August, Lyt- 
ton building, Chicago. 

CHIEF INTERCHANGE CAR INSPECTORS’ AND Car FOREMEN'S ASSOCIATION.— 
S. Skidmore, 946 Richmond street, Cincinnati, Ohio. 

INTERNATIONAL RaiLway FuEL Association.—C. G. Hall, 922 McCormick 
building, Chicago. Convention, May 17-20, 1915, Chicago. 

INTERNATIONAL RAILWAY GENERAL FoREMEN s ASSOCIATION.—William Hall, 
914 W. Broadway, Winona, Minn. Convention, July, 1915. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS” AssociaTion.—A. L. Wood: 
worth, Lima, Ohio. 

Master BoiLer Makers’ AssociaTioN.—Hlarry D. Vought, 95 Liberty St., 


W. Rice, 29 W. 


Convention, December 1-4, 1914, New 


New York. 
Master Car Buicpers’ Association.—J. W. Taylor, Karpen building, Chi- 
cago. 


MASTER Car AND J.ocomotive Painters’ Assoc. or U. S. AND CANADA.— 
A. P. Dane, B. & M., Reading, Mass. 

NIAGARA FRONTIER Car MreN's Assoctation.—E. Frankenberger, 623 Bris- 
bane building, Buffalo, N. Y. Meetings monthly. 

RAILWAY STOREKEEPERS' AssoclATION.— J. P. Murphy, Box C, Collinwood, 
Ohio. Convention, May 17-19, 1915, Hotel Sherman. Chicago. 


TRAvELING ENciNEERS' Association.—W. O. Thompson, N. Y. C. & H. R, 
Fact Buffalo, N. Y. 
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PERSONALS 


It ts our desire to make these columns cover as completely as 
possible all the changes that take place in the mechanical de- 
partments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in helping 
to bring this about. 


GENERAL 


E. S. Fitzsimons, mechanical superintendent of the Ohio 
division of the Erie at Cleveland, Ohio, has been appointed 
mechanical superintendent of the Erie division with headquarters 
at New York. 


CHARLES JAMES, master mechanic of the Erie at Jersey City, 
N. J.. has been appointed mechanical superintendent of the Ohio 
division at Cleveland, Ohio, succeeding E. S. Fitzsimmons. 


W. J. MILLER, master mechanic of the St. Louis Southwestern 
of Texas at Tyler, Tex., has been appointed superintendent of 
motive power of the St. Louis Southwestern, with office at Pine 
Bluff, Ark., succeeding T. E. Adams, deceased. 


A. G. TRUMRULL, mechanical superintendent of the Erie at 
New York, has been appointed assistant to the general mechanical 
superintendent with headquarters at New York. 


Davin Van ALSTYNE has been appointed assistant to the vice- 
president of operation of the New York, New Haven & Hartford, 
with headquarters at New York. Mr. Van Alstyne will have 
charge of the test and store departments and the handling of 
scrap; he will also have supervisory authority over the mechan- 
ical department in regard to organization, shop practice, approval 
of design, standards and requisitions. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


R. A. BiLLINGHAM has been appointed master mechanic of the 
Tennessee Central, with office at Nashville, Tenn., succeeding J. 
J. Clark, resigned. 


J. M. KiLroyLE has been appointed master mechanic of the St. 
Louis Southwestern of Texas at Tyler, Tex., succeeding W. J. 
Miller, promoted. 


CHARLES Maney has been appointed master mechanic of the 
Missouri & North Arkansas, with office at Harrison, Ark., suc- 
ceeding J. P. Dolan, resigned. 


F. H. Murray, master mechanic of the Erie at Port Jervis, 
N. Y. has been transferred to Jersey City, N. J. succeeding 
Charles James. 


GEORGE SEARLE, formerly general roundhouse foreman of the 
Atchison, Topeka & Santa Fe at San Bernardino, Cal., has been 
appointed master mechanic of the Los Angeles division of the 
San Pedro, Los Angeles & Salt Lake at Las Vegas, Nev., suc- 
ceeding W. A. Rogers, resigned. 


W. H. SNYDER, general foreman of the Erie at Stroudsburg, 
Pa. has been appointed master mechanic at that point, succeed- 
ing T. S. Davey, promoted. 


GEORGE THIBAUT, general foreman of the Erie at Susquehanna, 
Pa, has been appointed master mechanic at Port Jervis, N. Y, 
succeeding F. H. Murray. 


Waras V. Wicks has been appointed road foreman of engines 
of the Northern Pacitic, at Jamestown, N. D. 


CAR DEPARTMENT 


T. S. Davey, master mechanic of the Erie at Stroudsbure. Pa. 
has been appointed shop superintendent of the car shops at 


Buffalo, N. Y. Mr. Davey started railroad work with the 
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Delaware, Lackawanna & Western at Scranton, Pa, in 1893 
where he served his apprenticeship as machinist. In 1898 he 
entered the service of the Erie at Stroudsburg, Pa., as a ma- 
chinist. He was later appointed gang foreman and general fore- 
man, holding the latter position for eight years. About three 
years ago he was appointed master mechanic at Stroudsburg, the 
position he now leaves to become shop superintendent at Buffalo, 
as above noted. 


Joun A. BIEBER, coach yard foreman of the Atchison, Topeka 
& Santa Fe at Richmond, Cal., has been appointed repair track 
foreman at that point. 


A. J. CHUBB has resigned the position of chief inspector, car 
department of the Pere Marquette, and that position has been 
abolished. 


B. FLAHERTY has been appointed general car foreman of the 
Chicago, Rock Island & Pacific at Manly, Ia, succeeding J. E. 
Giesler. 


FRANK L. Fox has been appointed general foreman, car de- 
partment, of the Pere Marquette, with headquarters at Detroit, 
Mich. He will have jurisdiction over all matters pertaining to 
the car department. 


W. H. Haney, repair track foreman of the Atchison, Topeka 
& Santa Fe at Richmond, Cal, has been appointed car foreman 
at Winslow, Ariz. 


W. D. LEFEBERIES has been appointed car foreman of the Chi- 
cago, Rock Island & Pacific at Peoria, Ill, succeeding S. E. 
Nell. 


S. E. Nett has been appointed car foreman of the Chicago, 
Rock Island & Pacific at Rock Island, Ill., succeeding B. Flaherty. 


PETER Orsow has been appointed temporary car foreman of the 
Chicago, Rock Island & Pacific at Inver Grove, Minn. 


WILLIAM SCHMALZRIED, toreman of car shops of the Texas & 
Pacific at Ft. Worth, Tex., has been appointed master car builder, 
with office at Marshall, Tex., succeeding W. D. Minton, resigned. 


C. A. ZwziBEL has been appointed surpervisor of car repairs 
of the Atlantic Coast Line, with office at Wilmington, N. C., 
succeeding E. A. Sweeley, resigned, to go to another company. 


SHOP AND ENGINE HOUSE 


A. ANDERSON has been appointed boiler foreman of the Chi- 
cago, Rock Island & Pacific at Manly, Iowa, succeeding C. Lynch. 


E. E. CHRYSLER, master mechanic of the Chicago € Alton 
at Slater, Mo., has been appointed superintendent of shops of 
the Oregon Short Line, with headquarters at Pocatello, Idaho, 
succeeding D. J. Malone, deceased. 


P. F. Harris has been appointed day roundhouse foreman of 
the Chicago, Rock Island & Pacific at Manly, Iowa, succeeding 
G. T. Schroeder. 


L. L. Horrman has been appointed night roundhouse foreman 
of the Chicago, Rock Island & Pacitic at Manly, Iowa, succeed- 
ing P. F. Harris. 


II. KRABBENHOFT has been appointed night foreman of the Chi- 
cago, Rock Island & Pacific at Rock Island, Ill, succeeding 
F. Meredith. 


WILLIAM SCHUMAN has been appointed general foreman of 
shops of the Chicago, Indianapolis & Louisville at Lafayette, 
Ind., succeeding George Crumbo, resigned. 


PURCHASING AND STOREKEEPING 


E. O. GRIFFIN, general fuel and supply agent of the Inter- 
national & Great Northern, has been appointed purchasing agent 
for the receivers, with headquarters at Houston, Tex., and will 
report to Thornwell Fay, assistant to receivers. 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


Vor. 88, No. 10 


H. E. HaLLENBECK has been appointed storekeeper of the 
Albuquerque division of the Atchison, Topeka & Santa Fe at 
Belen, N. M., succeeding N. R. Snowden. 


J. V. Mavnarr has been appointed assistant storekeeper of the 
Baltimore & Ohio at Parkersburg, W. Va., succeeding W. D. 
Stone. 


H. E. Ray has been appointed general storekeeper of the 
Atchison, Topeka & Santa Fe at Topeka, Kan. 


J. H. SANFORD, purchasing agent of the New York, New 
Haven & Hartford at New Haven, Conn, has been appointed 
purchasing agent of the Connecticut Company, and will also buy 
for the Rhode Island Company, the Housatonic Power Company, 
the Berkshire Street Railway, the New York & Stamíord Rail- 
way, the Westchester Street Railroad and the Westport Water 
Company. Mr. Sanford will have his headquarters at New 
Haven. 


G. A. Secor, storekeeper of the Minneapolis & St. Louis at 
Minneapolis, Minn., has been appointed general storekeeper of 
the Chicago & Alton at Bloomington, Ill, succeeding Daniel 
Downing, resigned. 


N. R. SNowDeEN has been appointed storekeeper of the New 
Mexico division of the Atchison, Topeka & Santa Fe north of 
Las Vegas, with headquarters at Raton, N. M., succeeding A. B. 
Wachter. 


K. R. Stewart has been appointed storekeeper of the Atchison, 
Topeka & Santa Fe at San Bernardino, Cal., succeeding H. E. 
Ray. 


A. B. WAcHTER has been appointed storekeeper of the AL 
buquerque division of the Atchison, Topeka & Santa Fe at 
Albuquerque, N. M., succeeding K. R. Stewart. 


C. M. Wester has been appointed storekeeper of the Balti- 
more & Ohio, with office at Parkersburg, W. Va., succeeding 
D. L. Donaldson. 


I. C. C. APPOINTMENTS 


FRED M. BAUMGARDNER has been appointed senior inspector 
of motive power in the central district, division of valuation, 
Interstate Commerce Commission, with headquarters at Chi- 
cago. His experience has been with the mechanical department 
of the Union Pacific and the Illinois Central, having served as 
roundhouse foreman, general foreman and master mechanic on 
the latter road and having recently been made master mechanic 
at Clinton, Ill. 


R. F. Peters, mechanical engineer of the San Antonio & Aran- 
sas Pass at San Antonio, Tex., has been appointed senior me- 
chanical engineer of the Western district, division of valuation, 
Interstate Commerce Commission, with headquarters at Kansas 


City, Mo. 


M. E. WeLrLs, who is now engaged on the appraisal of the Pere 
Marquette for the Michigan Railroad Commission, has been ap- 
pointed senior inspector of motive power, division of valuation, 
Interstate Commerce Commission, for the Southern district, with 
headquarters at Chattanooga, Tenn., effective on October 1. 


OBITUARY 


Tuomas E. ADAMS, superintendent of motive power of the 
St. Louis Southwestern, with headquarters at Pine Bluff, Ark., 
died at his home in that city on August 25 at the age of 63 
years. Mr. Adams has been in railway service since August, 
1865, when he began as a fireman on the Illinois Central. He 
was consecutively locomotive engineer on that road, the Illinois 
Midland, the St. Paul, Minneapolis & Manitoba and the Great 
Northern, from November, 1870, to February, 1893, when he 
was appointed division master mechanic on the Great Northern. 
Three years later he became superintendent of the Dakota di- 
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vision of that road, and from February, 1897, to April, 1901, he 
was master mechanic of the Fergus Falls division and master 
mechanic at Superior, Wis. He then went to the St. Louis 
Southwestern as general master mechanic, and in July, 1905, 
was promoted to superintendent of motive power. 


Frank W. CHAFFEE, general car inspector of the New York 
Central & Hudson River, with headquarters at Albany, N. Y., 
died on September 15. He was born on December 17, 1850, at 
Springfield, Mass., and 
began railway work in 
1868 as car repairer on 
the Connecticut River 
Railroad, now a part of 
the Boston & Maine. 
From September, 1870, 
to December, 1872, he 
was with the Wason Car 
Manufacturing Company, 
and then to June, 1881, 
was in the car building 
department of the Bos- 
ton & Albany. He was 
then for three years in 
the service of the Balti- 
more & Ohio at Camden 
station, Baltimore, and 
on June 1, 1884, left that 
company to go to the 
New York Central & 

F. W. Chaffee Hudson River as general 

foreman of the West Al- 

bany, N. Y. shops. He remained in that position until March, 

1895, when he was promoted to master car builder at the same 

shops, and since February 1, 1901, has been general car in- 
spector of the same road. 


DANIEL E. SuLLIVAN, formerly master mechanic of the Union 
Pacific at Cheyenne, Wyo., died at Ogden, Utah, on August 20, 
aged 60 years. He was employed by the Union Pacific for 34 
years, retiring July 1 last on account of illness. 


NEW SHOPS 


SOUTHERN Raitway.—A contract has been given to P. J. White 
& Son, Richmond, Va., for the construction of shop buildings at 
Richmond, and a contract has been given to the J. T. Wilson 
Company, Richmond, for building a transformer house at South 
Richmond. 


SOUTHERN RaiLwAYv.—A contract has been given to the Rag- 
land-Baxter Morford Company, Nashville, Tenn., for the con- 
struction of shop buildings at Memphis, and a contract has been 
given to the R. F. Creson Company, Memphis, for putting up a 
pump house, also transformer house at Memphis. 


ILLINOIS CENTRAL.—A contract has been awarded for the con- 
struction of a mechanical terminal at Jackson, Miss. to Geo. 
B. Swift & Company, Chicago. The improvement consists of 
structures as follows: A roundhouse having five 100-ft. stalls 
with walls of concrete and brick construction, and roof of wood, 
covered with composition roofing; an 85-ft. turntable electrically 
operated; a machine shop and boiler room 40 ft. by 75 ft. by 
16 ft, high, with brick walls and a flat concrete roof covered 
with composition roofing; an oil house and storeroom 30 ft. by 
60 ft. one story high, with a low wooden platform 40 ft. by 75 
ft. at one end; a shelter and shop building 20 ft. by 140 ft. by 
11 ft. high, of wooden construction, and sand bins, 9 ft. by 
98 ft. by 9 ft. high, also of wooden construction ; a 500-ton wooden 
coal chute which is being built by the Ogle Construction Com- 
pany, Chicago. 


SUPPLY TRADE NOTES 


Charles B. Yardley, Jr., formerly of Jenkins Bros, has been 
appointed manager of the railway department of the United 
States Metal Products Company, New York. 


The C & C Electric & Manufacturing Company, Garwood, 
N. J., has removed its Detroit office, in charge of R. K. Slay- 
maker, from 144 Seyburn avenue to 1111 Chamber of Commerce 
building. 


A. T. Gardiner, for many years connected with the Landis 
Tool Company, Waynesborc, Pa., has accepted a position with 
the Modern Tool Company, Erie, Pa. He will cover the same 
territory as when with the Landis Tool Company. 


J. G. Coutant, formerly engineer of the plant of the Lima 
Locomotive Corporation, Lima, Ohio, has gone with the Rail- 
way Materials Company, Chicago, 1il., to specialize in the design 
of furnaces for burning powdered fuel and water gas, having 
done considerable experimenting in this work. 


The Raymond Concrete Pile Company, New York, has been 
awarded a contract for the design and construction of concrete 
ore, coke and limestone bins, and ore and yard trestles, by the 
Pennsylvania Steel Company, Steelton, Pa. The work calls for 
several thousand concrete piles and a large yardage of concrete 
construction. 


The Transportation Utilities Company, with general offices 
at 30 Church street. New York City, has opened a branch office 
at 1201 Virginia Railway & Power building, Richmond, Va. 
This office is in charge of Frank N. Grigg, and is devoted ex- 
clusively to the appliances manufactured by the Transportation 
Utilities Company. 


The U. S. Metal & Manufacturing Company, New York, has 
been appointed resident purchasing agent in America for the fol- 
lowing companies: Underground Electric Railways of London, 
Ltd., the London General Omnibus Company, Ltd., the Metro- 
politan District Railway, the London Electric Railway, the Cen- 
tral London Railway and the City & South London Railway. 


The Gun-crete Company, Chicago, has acquired the interests 
of the Cement Gun Construction Company and has absorbed the 
construction department of the General Cement Gun Company. 
The combined business will be conducted under the name of 
the Cement Gun Construction Company, with office at Chicago. 
Carl Weber is president, John V. Schaefer, secretary and treas- 
urer, and C. L. Dewey, construction manager. 


W. J. Johnson, formerly of the Western Electric Company, 
has recently been appointed a member of the engineering depart- 
ment of the Stentor Electric Manufacturing Company, Inc., New 
York. Mr. Johnson, who has had an extended experience with 
the Bell Telephone Company of Pennsylvania, and the Ches- 
apeake & Potomac Telephone Company of Baltimore, will look 
after the installation work which the company has on hand. 


H. O. Fettinger has been appointed eastern railroad rep- 
resentative of the Ashton Valve Company, Boston, Mass., with 
headquarters at 128 Liberty street, New York, to succeed W. H. 
Foster, resigned to become associated with another company. 
Mr. Fettinger formerly served for a number of years in the 
motive power department of the Pennsylvania Railroad, and 
resigncd from the position of chief air brake and steam heat 
inspector to engage in the supply business. 


At a meeting of the board of directors of the American 
Locomotive Company, held September 16, S. L. Schoonmaker 
was elected chairman of the board, succeeding Pliny Fisk, re- 
signed, and Andrew W. Mellon, president of the Mellon Na- 
tional Bank of Pittsburgh, was elected a director succeeding 
James McNaughton. Mr. McNaughton will continue as vice- 
president. Mr. Schoonmaker is a director of the General Elec- 
tric Company and the American Telephone & Telegraph Company. 
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T. P. Gaylord, who has recently been elected acting vice- 
president of the Westinghouse Electric & Manufacturing Com- 
pany, succeeding Henry D. Shute, was born at Shelby, Mich, 
and attended preparatory 
school at Allen Acad- 
emy, Chicago. He sub- 
sequently attended the 
Univeristy of Michigan, 
and in 1895 received the 
degree of electrical en- 
gineer from the Armour 
Institute of Technology. 
Mr. Gaylord was engi- 
neer of underground 
construction during the 
World's Fair at Chicago, 
1892-3. At the close of 
the fair he became as- 
sistant professor of elec- 
trical engineering in the 
Armour Institute, and 
retained that position 
until 1898, when he be- 
came associated with the 
Commonwealth Edison 
Company of Chicago as 
electrical engincer. In July, 1899, he entered the employ of the 
Westinghouse Electric & Manufacturing Company as a sales- 
man, and followed this line of work until 1903, when he was 
appointed district manager at Chicago, which position he has 
held up to the present. Mr. Gaylord is a member of the Amer- 
ican Institute of Electrical Engineers, the National Electric 
Light Association, and a number of other engineering societies. 


T. P. Gaylord 


Henry D. Shute has becn elected treasurer of the Westing- 
house Electric & Manufacturing Company. Mr. Shute was born 
at Somerville, Mass., and attended high school in Boston. He 
graduated from the 
Massachusetts Institute 
of Technology in 1892, 
and following his gradu- 
ation spent a year in 
Germany at the School 
of Mines, Clausthal, and 
in Dresden. In 1893 he 
entered the works of the 
Westinghouse ` Electric 
Company at Pittsburgh 
as an apprentice, and 
spent his first two years 
in the testing depart- 
ment, following which he 
was engaged for a con- 
siderable time in erec- 
tion and laboratory 
work, part of the time 
as assistant foreman. In 
1897 he entered the engi- 
neering department. One H 
year later he was trans- 
ferred to the commercial department, and in 1901 was appointed 
head of the latter's alternating current division. Two years 
later he was made assistant to vice-president L. A. Osborne, 
and in that position was particularly active in the development 
of heavy electric traction and single-phase railway work. In 
1910 Mr. Shute succeeded Walter Mclarland as acting vice- 
president, which position he held until his election as treasurer. 
Mr. Shute is a member of the American Institute of Electrical 
Engineers, the National Electric Light, Association, and the 
Engineers’ Club of New York, and is also a director of the Pitts- 
burgh Chamber of Commerce. 


. D. Shute 
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CATALOGS 


OiL AND Gas BURNING APPLIANCES.—Bulletin No. 5 of the 
Quigley Furnace & Foundry Company, Springfield, Mass., is 
devoted to the line of burners, oil pumps and other furnace ap- 
pliances developed by this company. It contains eight pages and 
is well illustrated. 


AUTOMATIC TRAIN Stop.—The Automatic Railroad Appliance 
Company, Inc., Rochester, N. Y., has issued an 18-page pamphlet 
descriptive of the Lawn-Ryan automatic train stop for steam and 
electric roads. Illustrations of the mechanism are shown, and 
the description explains the method of operation and installation. 


PneuMaTic TooLs.—Circular V of the Independent Pneumatic 
Tool Company, Chicago, Ill, is a four-page pamphlet in which 
the drills and hammers manuíactured by this company are il- 
lustrated and brief specifications given as to the capacity and 
service for which they are designed. The specifications are very 
compactly arranged in tabular form. 


Paciric Type Locomotives.—The Baldwin Locomotive Works, 
Philadelphia, Pa., recently issued record No. 79, which is de- 
voted to Pacific type locomotives. A brief historical sketch of 
the development of this type of locomotive is followed by a 
number of illustrated descriptions of Pacific type locomotives 
recently built by the Baldwin Locomotive Works. 


CLEANING CoMPOUND.—Information sheet No. 260 of the Oak- 
ley Chemical Company, 22 Thames street, New York City, is a 
12-page booklet devoted to the application of Oakite to the 
various car cleaning operations and as a substitute for lye in 
cleaning air pumps, journal boxes, eccentrics, etc, in the loco- 
motive shop. Directions are given for the use of Oakite in a 
large number of cleaning operations. 


TuBE CLEANERS.—A number of catalogs have been issued by 
the Roto Company, Hartford, Conn., containing descriptions of 
the various types of tube cleaners manufactured by this com- 
pany. Among these may be noted catalog No. 41, dealing with 
boiler tube cleaners driven by air or steam; catalog No. 43, in 
which cutter heads for boiler tube cleaners are described, and 
catalog No. 44, descriptive of locomotive arch tube cleaners. 


SAND BLasT.—A reprint of a paper entitled “The Sand Blast 
from the Users' Viewpoint," which was presented at a recent 
meeting of the Associated Foundry Foremen, of New York and 
vicinity, by H. D. Gates, sales manager of the sand blast de- 
partment, De La Vergne Machine Company, New York, has re- 
cently been issued by that company in pamphlet form. It con- 
tains considerable information which should be of value to those 
contemplating the installation of sand blast equipment. Copies 
will be furnished upon request. 


INDUSTRIAL FURNACE EQuiPMENT.— The W. S. Rockwell Com- 
pany, 50 Church street, New York, recently issued a bulletin con- 
taining a comparative scale and conversion factors for Fahren- 
heit and Centigrade thermometers. This information is printed 
on a stiff card, 914 in. by 11% in., which is designed to be hung 
in the laboratory or furnace room, where heat treating opera- 
tions are conducted. Below the conversion factors are tables 
showing the various color heats in both Centigrade and Fahren- 
heit, and suggested tempering heats for use on various tools. 


APPLIANCES FOR BURNING FUEL O1L.—A catalog recently is- 
sued by Tate, Jones & Co., Inc., Pittsburgh, Pa., deals with the 
system of oil-burning appliances developed by this company. It 
is divided into two parts. Considerable space in part one is de- 
voted to the actual result obtained with crude oil in furnace 
work, tending to show the superiority of fuel oil over coal. The 
remainder of this part contains well illustrated descriptions of 
the various types of burners manufactured by this company. 
Part two contains illustrations and descriptions of pumping sys- 
tems for handling fuel oil. 
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Msaulsotüre At certain of the mechanical association 


conventions during the past year state- 
ments have been made to the effect that 
the foremen are often handicapped in the 
making of special devices and improvements to the machine tools 
by the lack of proper co-operation of the foremen in the other 
trades, whose aid had been solicited in making the different parts 
of the device. This, of course, is to be regretted, especially at this 
time when economy in shop production means so much to the 
railroads. Every foreman should seek to better the service 
whether the results of his labors will reflect directly to his credit 
or not, and the broad-minded foreman will do this. Perhaps the 
requesting foreman is at fault in asking his brother foreman to do 
something that is not covered by the proper shop order—some- 
thing "on the side," as it were. The best method is to submit 
the plan of the proposed improvement to the general foreman, 
master mechanic, or superintendent of shops, as the case may be, 
and have the order for the work sent to the various other shops 
through the regular channels. By doing this no favors are 
asked, and there is some one in authority to see that the work is 
properly and quickly done. If the device is worth anything it is 
worth the consideration of the men who have direct charge of 
the shops involved in its manufacture, and it is to their interest, 
as well as the foreman making the request, to see that it is fin- 
ished and placed in service as soon as possible. In other words, 
it is a matter of business, not of personal favor. 


of 
Special Devices 


Elsewhere in this issue will be found a 


European Gees 
. description of a covered passageway for 
Vestibule us rei 
use between passenger coaches, which 1s in 
Connections 


service in Switzerland. Decause of the space 
between the ends of the cars it is necessary to have a device that 
can be folded or extended for a considerable distance, and the 
bellows extension has been in general use for this purpose. 
Owing, however, to the length of extension which is necessary, 
this folding bellows consists of many more folds than the com- 
paratively short device which is used on vestibuled cars in 
America. The necessity of folding and unfolding requires that 
the folds be kept free from cinders, snow and ice and it can be 
readily seen that this must be a difficult task; in fact, it is stated 
that a great deal of time is Jost in clearing out the folds and in 
some cases it becomes impossible to close the extension at all. 
The improved arrangement consists of three frames with flexible 
connections, the frames being made of such sizes that they will 
fold together when not in use, the outer frame forming a pocket 
around the other two and their flexible connections. When ex- 
tended and in use between cars the surface presented is com- 
paratively smooth and there is little or no opportunity for the 
collection of cinders or snow. While it is claimed that this im- 
proved device 1s working out quite satisfactorily, neither the new 
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nor the old type is likely to appeal very much to American rail- 
road men. Neither the connections themselves nor the adjust- 
able platforms which are employed with them give the impression 
of strength and neatness of appearance inherent in the end con- 
struction of American passenger cars. 


Within the past three years the number 
of Mikado type locomotives in service in 
this country has increased greatly. On 
June 30, 1911, the Interstate Commerce 
Commission reported 652 of these locomotives in service. 
This number was nearly doubled by those ordered in the 
calendar year 1911, the number being 590. In 1912 there were 
1.309 ordered and in 1913 there were 796 ordered. This 
would make approximately 3,000 Mikado locomotives in serv- 
ice on June 30, 1914, or an increase of about 460 per cent in 
three years. That this increase has been warranted is shown 
by tests made by various roads. Comparing the Mikado type 
with the Consolidation locomotive, the Chicago, Rock Island 
& Pacitic has found that the average consumption of coal per 
1,000 gross ton miles is 66 lb. for the Mikado as against 96 lb. 
for the Consolidation, or a decrease of 31 per cent in favor 
of the Mikado. Dynamometer car tests on the Chicago & 
North Western have shown a decrease of 18.7 per cent in 
fuel consumption per 1.000 gross ton miles (excluding re- 
sistance of locomotives) in favor of the Mikado. The Chicago 
Great Western has shown a saving of 36.8 per cent for the 
Mikado, the comparison being made from figures obtained 
from the service rendered by 10 engines of each of the dif- 
ferent types for 12 consecutive months. In all three cases 
the Mikado locomotives were equipped with superheaters, but 
in only one case were the Consolidation engines thus equipped. 
That case was on the North Western, and this fact accounts 
for the difference in fuel economy on this road as compared 
with the other two roads. This does not mean that every 
Consolidation engine should be replaced by a Mikado, for 
there are occasions where the Consolidation locomotives can 
be used to better advantage. It does mean, however, that 
the Mikado type locomotive can replace the Consolidation 
locomotives with a marked saving in fuel economy in many 
instances, especially in through and fast freight service. 


Efficiency of 
the Mikado Type 
Locomotive 


One of the contributing causes—and by 
a great many it is held to be the main 
cause—of the downfall of the compound 

Be Revived? locomotive was the difficulty and expense 
of the upkeep. It was not extremely difficult to keep a com- 
pound in such shape that it could be gotten over the road; 
but in most cases it proved very difficult and expensive to 
keep this type of locomotive in such shape as to obtain the 
advantages of compounding. Instead of the hoped for and 
prophesied advantages of the compound over the simple loco- 
motive being realized, there were actually disadvantages. 
The trying out of the principles of compounding in American 
locomotive practice took place at a time when anything tend- 
ing toward the increasing of the complexity of the locomo- 
tive was frowned upon; since that time conditions have 
changed. The complexity of the air brake system has in- 
creased threefold; the superheater has come into general use; 
the mechanical stoker has entered and passed the experimental 
stage and the compound itself has added its quota in the 
Mallet type. By adding to the amount of machinery about a 
locomotive these items have also added to the care and atten- 
tion needed to keep it in proper operating condition. The 
superheater has been the cause of wonderful improvement 
in the economy of moving traffic, but there will still be calls 
for further economy when the superheater has reached its 
limit. The question then arises, what lines will the future de- 
velopment of the steam locomotive follow? Much has been 
accomplished recently toward increasing horsepower and at 


Will the Com- 


pound Locomotive 
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the same time decreasing the weight per horsepower de- 
veloped. American practice has been tending more and more 
toward refined lines and in that way. in some respects at least, 
has been tending more toward the ideas which obtain in 
Europe. The compound locomotive has met with consider- 
able success on European railways and with the change in 
attitude which has taken place in this country during recent 
years toward increasing the amount of machinery on a loco- 
motive, experiments embodying the use of compounding prin- 
ciples in connection with the superheater and the brick arch, 
while entirely a matter of speculation. would not seem to be 
unlikely. 


It has on occasion been remarked, and by 
men whose opinions in such matters should 
carry weight, that in order to be a success- 
ful executive one must be born with execu- 
tive ability. We venture to disagree with this statement, while 
granting that the born executive is likely to prove more suc- 
cessful in the long run than one whose executive ability is the 
result of training and experience only. A case in point is that 
of a certain engine house foreman. The division master me- 
chanic had never been able to obtain a foreman who could mike 
a success at one of the smaller terminals. There were a num- 
ber of reasons for this, including bad labor conditions. „After 
several unsuccessful appointments a young man, then a ma- 
chinist, was chosen as foreman and sent to this point to “clean 
it up," as the master mechanic expressed it. He made a dis- 
mal failure and had to return to work in the shop. Instead 
of giving him up as a bad job the master mechanic believed 
that he himself was at fault in starting the man in on a job 
that was too heavy for him, and a few months later the young 
man was given an opportunity to show what he could. do as an 
assistant foreman. He filled this position most successfully 
for some time and succeeded to the foreman's position, but when 
left thus to his own resources and without the guidance of a 
foreman over him, he again went to pieces. He was again given 
an appointment as assistant foreman, and after another two 
years in this position was promoted to foreman. The experi- 
ence of being twice set back had taught him his lesson and he 
is now one of the most successful foremen on this road. 

We do not mean to claim that if every man who has failed to 
make a successful foreman had been treated in this way he 
would now be holding an executive position; there are men 
who will never make successful foremen under any circum- 
stances. But this master mechanic had studied the young man. 
He was disappointed in the results of the first appointment, 
not so much in the young man as in himself for not using 
better judgment. He talked to him encouragingly and was 
not afraid on two occasions to give him another chance; in- 
deed if he had failed the third time it is quite probable that he 
would still have had another opportunity to make good. We are 
quite aware that much experimenting of this kind would prob- 
2bly be expensive for a railway; but in this case the experi- 
menting was justified by the results that have since been ob- 


The Training 
of 
Foremen 


tained. This man has for several years been in charge of a 
large roundhouse and has saved for the company much 
more than was expended or lost in his education. Moreover. 


he is now one of the principal members in a loval, harmonious 
working force, an asset whose value cannot be computed. 
There are many railway oflicers who, if a man fails in the 
first position to which he is appointed, give him up entirely as 
a bad job. No one would think of discharging an apprentice 
a month after he had entered on his apprenticeship course be- 
cause he was unable to do a journeyman’s work. Is it un- 
reasonable to consider a man who is taken from the ranks an“ 
placed in charge of repairing cars and locomotives as a student 
of the art of directing men? Such a man, unless he Pe a 
horn executive, is just as much an apprentice as he would be 'í 
he were starting in to learn his trade as a boilermaker or mn: 
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chinist; but it is ten to one that he will be placed in an out of 
the way terminal and left to his own resources. from 
a brief talk by the master mechanic before he leaves for his 
new position he receives no assistance, and it may be weeks 
or even months before he receives a visit from his superior 
officer, and his correspondence will contain a large percentage 
of rebukes cor requests to “please explain.” Under such con- 
ditions, unless a man be a born executive and be possessed of 
more than the average amount of sand, there is no reason why 
he should succeed, and almost every reason why he should fail. 
The duty of the mechanical department officer towards a fore- 
man should not end in Ins careful selection and appointment. 
In placing him in a foreman's position he has placed him in 
the position of a learner in the art of directing railroad work. 
and it is his duty to stand by him and assist him in every way 
possible in his study of men and conditions. The newly ap- 
pointed foreman may be the master mechanic or superintendent 
of motive or master car builder of the future and his ability 
to fill such a position may depend, and in the majority of cases 
we believe it will depend, largely on the assistance given him 
during his early training as a foreman. 

The master mechanic im the specific instance cited blamed 
himself more for the failure of the man than he did the man 
himself. He placed the man in an extremely dithcult position; 
he did no go to the terminal with him, nor introduce him to 
any of the men with whom he would come in contact; he sim- 
ply put the situation up to. him and left him alone to do, or 
die. Tf the young man had had a guiding hand at that terminal 
during the first few weeks or even days he would probably 
have made good. The reasoning that a man should not receive 
assistance and coaching arter he is appointed to the position 
of foreman, because the great majority of foremen have made 
good without such coaching, does not constitute an. argument ; 
if the thousands of men who kave failed as foremen had re- 
ceived such guidance and instruction a percentage of 
the failures would have been prevented. 


Aside 


larve 


During the past few years much attention 
has been given to scientific management. 
A great deal has been written from which 

Labor it might appear that the human element 
was the prime factor in the problem. As a result there are a 
number of piece-work and bonus systems in operation, all de- 
signed to increase the output of labor by speeding up the indi- 
vidual. None of these, however. has succeeded in eliminating the 
uncertainty attaching to the human element. Ht is of interest in 
this connection to note what has been accomplished in a manu- 
facturing establishment, the management of which has been 
working along entirely different lines. In the already well- 
managed plant of the Ford Motor Company, the labor time con- 
sumed in assembling each chassis was reduced from 12 hr. 28 
min. to 1 hr. 33 min. by a campaign of improvement in shop 
facilities extending over a period of about seven months; and in 
accomplishing this result the effect of the labor clement upon the 
output of the shop has been practically eliminated. The rate at 
which the completed cars are turned out is determined by the 
specd of an endless cham conveyor along which the chassis 
‘moves as it is assembled. Of course, such results are only ob- 
tainable in a plant of this kind where a uniform product is 
turned out, and the application of such methods to the average 
railroad shop would be extremely limited in scope. The fact 
should not be lost sight of, however, that the output of labor de- 
pends as largely on shop facilities as on the efforts of the indi- 
vidual. The economies often effected by slight changes in the 
arrangement of machine tools or by the adoption of special tools 
for certain classes of work are well understood. But the ques- 
tien of shop and inter-sbop transportation is one of special im- 
portance, which has not been given the attention it deserves. 
The amount of labor expended in moving material, as it passes 
through the shop or from the verd to the shop, where the ma- 
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chine tools and buildings are poorly grouped, is often surprisingly 
high. It is true that in modern shop layouts much has been done 
toward increasing efficiency in this regard, but material trans- 
portation in and about the railway shop is still largely carried 
on by hand. The more flexible power transportation facilities, 
such as the monorail hoist and the storage battery truck, are 
hnding considerable application in industrial plants and there is 
no reason why they should not be of great value in railway shops, 
especially where an ideal plant lavout is impossible. 


NEW BOOKS 


Proceedings of the International Ratheay General Foremen’s Association, 
Compiled and published by William Hall, secretary-treasurer of the 
Association, Winona, Minn. 193 pages, 6 in. by 9 in. Bound in paper. 

The tenth annual convention of the International Railway Gen- 
eral loremen’s Association was held at the Hotel Sherman. 
Chicago, on July 14, 15, 16 and 17, 1914. This book contains 
the complete report of the proceedings, including committee re- 
ports, papers and discussions. The association is to be con- 
gratulated upon the shortness of the time which has elapsed 
hetween the closing of the convention and the publication of the 
proceedings, 


Car Interchange Manual. 
9 jn. 
Price 


Compiled by J. D. MeAlpine. 150 pages, 6 in. by 
sound in paper. Published by J. D. McAlpine, Cleveland, Ohio. 
30 cents; $4.50 per dezen, 

This publication has been issued with a view of giving railway 
employees interested in the interchange and repair of cars, a 
condensed report of the decision of the Arbitration Committee 
of the Master Car Builders’ Association from case one, ren- 
dered in November, 1888, to case 966 rendered in July, 1914. 
Those cases that are relatively unimportant are either omitted 
or abstracted without losing the meaning of the decision. There 
is included as a supplement to this book the Car Interchange 
Guide and Ready Reference Tables. This includes various 
prices of new and hand material, such as couplers, 
wheels, axles, journal bearings, ete, "together with the weight 
and the labor involved in installing the various detailed parts. 
A table of the value of wooden freight cars of different lengths 
is also included, as are tables of depreciation at various per- 
centages. The M. C. B. rules are included, being grouped under 
various headings, such as air brakes, draft timbers, wheels and 
axles, improper repairs, etc. The arbitration decisions that aí- 
fect each topic are also mentioned under these headings. The 
Car Interchange Guide and Ready Reference Tables is also 
published separately, the price being 35 cents, or $3.50 per dozen 
copies. 
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Experiments with Furnaces for a Hand-Fired Tubular Boiler. Py Samuel 
B. Flagg. George €. Cook and Forrest F. Woodman. Technical paper 
34, Department of the Interior, Bureau of Mines. 32 pages, 6 in. by 
9 in., illustrated. Published by the Bureau of Mines, 
Washington, D. C. 


Bound m paper. 
Copies free. 
In the course of its investigation looking tc increased efn- 
ciency in the utilization of fuels by the government, the 
Bureau of Mines has given special attention to the climina- 
tion of objectionable smoke from burning coals containing 
much volatile matter, such as are most readily available in 
many cities. With the increasing use of mechanical stokers 
at large boiler plants the problem of smoke abatement is 
becoming more and more that of assuring smokeless com- 
bustion with the hand-fired return tubular boilers commonly 
found at small plants. Six series of tests were conducted 
with a small korizontal return tubular boiler, in which several 
types of furnace arrangement were used. As a result of these 
tests several general conclusions, as well as others of more 
restricted application, have been. drawn. The experiments 
indicate the possibility of designing hand-tired furnaces in 
which coal containing a large crorunt of volatile matter may 
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be burned without the production of objectionable smoke. 
More attention to the method of firing is required, however, 
than is given by the average fireman. 


Railway Fuel Association Proceedings. 342 pages, illustrated, 6 in. by 
9 in. Bound in morocco. Published by the association, C. G. Hall, 
Secretary, 922 McCormick building, Chicago. Price $1; paper binding, 
50 cents. 

This book is the official proceedings of the sixth annual con- 

vention of the International Railway Fuel Association held 

in Chicago, May 18-21, 1914. It contains a very interesting 
address by Dr. W. F. M. Goss, reports of committees on Fuel 

Tests, Firing Practice and Fuel Stations. Also papers on 

Honeycomb and Clinker Formation, The Relation of Front 

End Design and Air Openings of Grates and Ash-pans to 

Fuel Consumption and Sparks, Uniform Methods of Computing 

Fuel Consumption, Sizing of Coal for Locomotive Use, Stor- 

age of Coal, Morden Locomotive Coaling Station, Reheating 

Locomotive Boiler Feed Water, Fuel and Failures, and Econ- 

omies in Roundhouse and Terminal Fuel Consumption. These 

proceedings contain valuable information on the subjects 
above mentioned and may be considered authoritative in 
questions pertaining to fuel economy on railroads. 


Power and Power Transmission. By E. W. Kerr, M.E., professor of 
mechanical engineering, Louisiana State University. Third Edition, 
revised. 373 pages, 6 in. by 9 in., illustrated. Bound in cloth. Pub- 
lished by John Wiley & Sons, Inc., New York. Price $2. 


The first edition of this book was published in 1901 and the 
second in 1907. It has now been revised and contains 24 
more pages of matter and 61 more illustrations than the 
previous edition. The book is divided into three parts. Part 
1, which deals with machinery and mechanics, contains an 
introductory chapter dealing with definitions, terms, etc., and 
the other chapters in this section consider such subjects as 
shafting, bearings, friction and lubrication, friction wheels, 
pulleys, belt gears, toothed wheels, the screw, cams, the lever 
and some of its modifications, link work and pipe fittings. 
Part 2 is devoted to steam power with chapters dealing with 
elementary steam power plants, the simple steam engine, auto- 
matic cut-off engines and high speed engines, indicators, com- 
pound engines, condensers, valves and valve gears, valve 
diagrams and rotary engines and steam turbines. Part 3 is 
devoted to pumping machinery, internal combustion engines, 
water power and compressed air. 


Administration of Labor Laws and Factory Inspection in Europe. Bulletin 
No. 142, Department of Labor, Bureau of Labor Statistics, Washington, 
D. C. Bound 4n paper. 
Recognition of the fact that the administration and enforce- 
ment of labor laws involve much more than a mere system 
of detecting violations of law is becoming more and more 
apparent. The establishment of definite rules and standards 
for the safety and health of workers, higher specialization of 
the functions of inspectors, and the creation in a number of 
states of industrial commissions with large powers are indica- 
tions of the progress made. In view of the attention the sub- 
ject is receiving in our own country the experience of foreign 
countries in the administration of labor laws and factory 
inspection is of interest. This bulletin is a report on the 
development and present status of factory inspection in Great 
Britain, Germany, France, Austria, Switzerland and Belgium, 
and shows that little progress in scientific standardization of 
safety and sanitation has been made in Europe. Inspection 
to detect violations of law ts still the method used by most 
inspectors and most European inspection departments are far 
behind the more progressive departments in the United States 
in the matter of keeping records of inspections, violations of the 
law, etc. 
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COMMUNICATIONS 


STANDARDIZING SHOP PRACTICES 


Waycross, Ga., September 14, 1914. 
To THE EDITOR: 


In locomotive repair work it is important that the most 
economical practices consistent with turning out good work be 
used. On railroads having several shop organizations it is very 
often the case that each shop management has its own ideas 
and methods of doing certain operations, some of which are 
very good and others of which are very expensive. I believe 
it would be a paying proposition to appoint a practical mechanic 
to tour the entire system, visiting the various shops and study- 
ing the methods employed in making repairs and turning out 
work at each point. Considerable saving could be effected in 
this way by putting the best methods into general practice and 
eliminating local practices of a doubtful character. 

There are other ways in which the services of such a man 
would prove of value. From time to time there are many in- 
structions issued relative to changes in standards and making 
betterments of various kinds which are not always fully under- 
stood by all concerned, and much confusion and unnecessary ex- 
pense often result. A man in the position referred to would be 
able to see that such instructions were correctly interpreted and 


carried out as intended. H. C. Spicer, 
Gang Foreman, Atlantic Coast Line. 


MELTED BOILER TUBES 


CoLumBUus, Ohio. 
To THE EDITOR: 


I have read the article in your August number relative to 
melted boiler tubes. A number of years ago I was roundhouse 
foreman of a large terminal and passed through two experiences 
of a similar nature. 

The first resulted in the destruction of the flues and flue sheets, 
similar to the experience of X. Y. Z., it being necessary to cut 
the flues out in sections to remove them from the boiler. The 
cause was similar also, the engine having been damaged in the 
yard and brought into the house during the latter part of the 
night, at which time the roundhouse foreman discovered the 
presence of excessive heat; it required considerable time to stop 
combustion. 

A few months later an engine was fired up about 1 p. m., after 
having been washed out without being refilled with water. Ap- 
parently a very good fire had been started before the trouble 
was discovered. The fire was immediately drenched in the fire- 
box and all openings closed with the expectation that no further 
damage would be done. However, the engine was found to be 
generating excessive heat similar to the first engine referred to, 
and arrangements were at once made to place steam jets in the 
firebox through the ashpan. This steam was applied through the 
openings for from 12 to 15 hours before the engine showed evi- 
dence of cooling down; with the exception of a going over of 
the flues no further damage was done. 

This may be of interest to those who may have a similar ex- 
perience, and is a simple way of overcoming the trouble. Neither 
of these engines was equipped with a brick arch. 

M. A. KINNEY, 


Superintendent Motive Power, Hocking Valley. 
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THE SUBMARINE VESSEL.—The experiment with this machine 
will take place at St. Ouen, as proposed. The vessel was re- 
peatedly sunk to the depth of 10 or 12 ft., and re-appeared on 
the surface at different points. M. Godde de Laincourt got 
into it, and remained there a quarter of an hour. He stated 
that he did not experience the least difficulty of respiration dur- 
ing his voyage under water.—/rom American Railroad Journal, 


October 24, 1835. 


BOSTON AND MAINE REPAIR SHOPS 


Analysis of Conditions Leading to the Construc- 
tion of the Billerica Plant, With a Description 


BY F. K. IRWIN 


The need for new general repair shops on the Boston & Maine 
may be easily seen from a brief study of conditions and facili- 
ties existing prior to taking up the building and equipping of 
the plant at North Billerica, Mass. : 

In 1907 the Boston & Maine owned 1,100 locomotives, which 
on a basis of 80 per cent repaired per annum meant a monthly 
shop output of 73.3 locomotives. The figure of 80 per cent re- 
paired per annum has been selected as a basis of requirements, 
as it permits repairs to all engines once in 15 months, and has 
been found to be good general practice. It is not advanced as 
a hard and fast rule, but as a fair basis for estimating. 

To take care of this equipment the Boston & Maine had the 
following facilities : 


Boston shops .......... 15 locomotives per month, Class 3 and 4 repairs. 
Lyndonville shops ..... 5 locomotives per month, Class 3 and 4 repairs. 
Keene shops .......... 17 locomotives per month, Class 3 and 4 repairs. 
Concord shops ........ 25 locomotives per month, Class 2, 3 and 4 repairs. 
Total. às zebra 62 locomotives per month, Class 2, 3 and 4 repairs. 


There were no facilities for firebox and general boiler work 
and while Concord was rated as a class 2, 3 and 4 shop, this 
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of class three repairs, which in general constitute repairs to 
driving wheels, running gear, valve motion, and general ma- 
chinery; there were no blacksmith or boiler facilities. The in- 
tent was to make this a nucleus for the main shop for the system. 

The work of carrying out the plans, as far as developed for 
East Somerville, proved to be a slow process. In consequence 
the Boston & Maine employed a special engineer in 1910 with a 
corps of draftsmen and field engineers, whose exclusive duty 
was to work out the shop problem. One of the first decisions 
reached was to abandon further development at East Somerville 
for several reasons. 

First, the ground was too congested to permit of future ex- 
tension; the plans as worked out were very complete, in fact too 
complete, taking care of present needs but not allowing for 
expansion. The necessity for the constant use of a transfer 
table and a one entrance shop yard were, in themselves, not ideal 
conditions. 

Second, anticipated electrification within a radius of 25 miles 
of Boston, made the location geographically poor from a steam 
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Plan Showing Yard Tracks and Grouping of the Bulldings at the Billerica Shops 


was the shop to which locomotives were sent for stripping the 
boilers for shipment to contract shops and where they were re- 
assembled on return; all firebox and heavy boiler work was, of 
. necessity, done at some contract shop. 

The Boston shops were destroyed by fire December 5, 1907, 
badly crippling the railroad in so far as repairs to equipment 
were concerned. Orders were given to develop plans for a gen- 
eral shop, to include, not only locomotive, but passenger and 
freight car repairs, the car situation being just as serious as the 
locomotive. The site selected was East Somerville, on a piece 
of property owned by the railroad, located on the Mystic river 
and contiguous to the main line tracks. 

Small progress was made in actual development; a general 
layout plan was made and a building erected approximately 250 
ft. long, containing ten repair pits and two low machinery bays. 
This building was equipped with traveling cranes and such ma- 
chinery as was necessary to care for immediate needs in the line 


locomotive standpoint, as all steam power would be kept in 
service outside of the electric zone. 

Third, the East Somerville shop, as far as built, was consid- 
ered excellent as to capacity, location, and equipment for a re- 
pair shop for electric locomotives and other equipment. 

A shop site committee was appointed by Frank Barr, vice- 
president and general manager, consisting of Henry Bartlett, 
mechanical superintendent; A. S. Cheever, division superintend- 
ent; C. B. Smith, mechanical engineer, and F. K. Irwin, special 
engincer. This committee, after spending months in canvassing 
sites offered, finally decided to recommend the purchase of the 
property located at North Billerica. This site offered many ad- 
vantages, among which may be mentioned ample area, lcast 
preparation of ground for buildings, accessibility, nearness to a 
labor market, being four miles from Lowell and near a trolley 
line; and situated as it is between the main line of the Southern 
division and the Bedford and Billerica branch, which form a 
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junction near North Billerica station, a shop approach was per- 
missible from either end of the shop yard. The main shop track, 
8,000 ft. long, completes the third side of a wye. 

The field party under the direct supervision of S. P. Coffin, 
who was assistant engineer to the special engineer, began sur- 
veys for preparation of deed maps and topographical maps Feb- 
ruary 10, 1911, and the actual work of repairing locomotives 
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The Maine Central had approximately 240 locomotives and 


would require an output of 16 per month on the same basis of 


overhauling each engine once in 15 months; this increased the 
shop requirements for both roads to 106 locomotives per month. 
It was estimated that possible eleciric operation would release 
89 engines of all classes for use outside the electric zone. This 
was considered a decrease in steam locomotive shop require- 
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Plan Showing Arrangement of the Locomotive Shop 


was begun February 9, 1914, three years from the time actual 
feld work began. 

The acquisition about that time of control of the Boston & 
Maine by the New York, New Haven & Hartford introduced a 
new feature in the problems to be solved and it was determined 
to co-ordinate or combine the shog facilities of the various roads 
making up the New England Lines. A careful study and ex- 
haustive report on the shop situation was made by A. B. Corthell, 


ments of six per month. The record of repairs passing through 
the shops indicated one-third first and second class repairs, 
necessitating firebox and heavy boiler work and extraordinary 
machinery repairs; two-thirds, third class repairs; leaving class 
four and five repairs to be taken care of at roundhouses. 

On the Boston & Maine there were 2,100 passenger cars, in- 
cluding those on order. On account of the constant use of cars 
it was necessary to provide shop capacity to put the whole equip- 


Tire Setting House and Monorail Holst Runway from the Tire House to the Locomotive Shop 


chief engineer. The essential features of this report being as 


follows: 

Number of locomotives on Boston & Maine in 1911................ . 1,261 
Average annual increase for 5 years.......... ccc cece cece oon 
Average taken out of service for 5 vearg,,,,,, 36 
Net annual increase... .. ccc ccc eee cece nn addon qui cd viue s 41 
Anticipated ownership, 1913....................................... 


Shop output per month on Boston & Maine......................... 


ment through for all classes of repairs in seven months, or 300 
per month. To avoid an accumulation of bad order freight 
cars it was deemed necessary to provide for 2,300 cars per month. 

The following tabulation showed the then and anticipated out- 
put per month of Boston & Maine equipment, and the Billerica 
shops requirements to balance the work. "This does not take into. 


NOVEMBER, 1914 


consideration the possible release of locomotives by electric 


operation : 
Elo r Cars 


Locomotives Freight Cars 


Shop AN, = e 

Location Present Proposed "Present Proposed Present Proposed 
Lyndonville ........ 5 7 8 10 92 100 
Keene ............. 15 15 Ex 24 Gg ES 
Concord ........... 29 26 35 35 330 330 
Fitchburg .......... 6x za 80 ey 560 1,500 
Readville .......... 3 5 T "" Ea Sd 
Waterville .......... 6 8 sol ss cn 

Portland ........... 8 8 

E. Somerville ...... 9 8 cg s a e 
Mystic Wharf ...... i dee bas Ste 320 320 
E EEN 75 77 123 45 — 1,902 2,250 
Requirements ...... € 106 zx 300 ; 2,300 
Billerica ........... " 29 REA 255 is 50 


From the above it was recommended that provision be made at 
Billerica for standing room for 20 locomotives in order to easily 
make first and second class repairs on 30 per month, depending 
on the Readville shops of the New Haven to take care of five 
class one and two. This being one-third the total requirements, 
and these two shops being the only ones equipped for firebox 
work, it was decided to send class three and four repairs to the 
other shops. The passenger car requirements for Billerica being 
255 cars per month it was decided to provide shop capacity for 
180 cars and take care of 75 light repairs in the passenger car 
yard. Freight car repairs were to be made at Fitchburg. mak- 
ing this a freight shop only. Space has, however, been alloted at 
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Cress Sections Through 


the Billerica shop site for both a mill and freight shop. The 
question of steel cars will have to be provided for in the near 
future and these two buildings will then be designed to meet steel 
car conditions. Repair tracks for taking care of running freight 
repairs have, however, been laid. 

The general layout was made with a view towards keeping 
such buildings and branches of the work as are interelated as 
conveniently located with reference to each other as possible 
and also so that future extension would not be interfered with. 
An examination of the general plan shows how each building 
may be extended without interfering with any of the others. 

The repair yard tracks were located between what may be 
called the locomotive group and car group for two reasons; 
first, to have them as near the storehouse as possible as the re- 
pair yard is a heavy customer of the stores department; second, 
in order to get as long level tracks as possible at this location; 
and finally not to block the extension of the passenger car and 
paint shops. Had these tracks bcen placed west of the passenger 
car shops, the length would have been materially shortened, the 
transportation of mounted wheels would have become a serious 
problem, and the passenger car shops would have been blocked 
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unless heavy work was done in the future to relocate the repair 
tracks. 

As a matter of convenience in this description, the shop plan 
will be considered as lying north and south, with the top of 
the map west. 

All buildings rest on concrete piles and with the exception 
of the office and storehouse are steel frame, with brick curtain 
walls and mill construction board roofs, with Barrett Specifi- 
cation gravel rcof covering and the National Skylight & Venti- 
lator Company’s skylights. The office and storehouse rests on 
concrete piles and is of slow burning timber construction with 
mill construction roof. All auxiliary buildings are frame, de- 
signedly so, in order that they may easily be moved in the event 
of extending the main buildings. 


GENERAL PLAN 


East of the main shop is the stripping shed, divided into 20 
stalls for the storage of pipe, fittings, and other strippings from 
the locomotives, until they are needed again. Directly opposite 
the center door on the east side is the lye cleaning house, a 
brick building with two concrete tanks or pools 10 ft. by 20 ft. 
by 6 ft. 6 in. deep. The tanks and floor of the cleaning house are 
served by a pneumatic crane of five tons capacity, spanning the 
full width of the house and traveling the full length. 

Next in order is the tire house, a steel frame building with 
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the Locomotive Shop 


corrugated iron sides and roof. This house is equipped with an 
oil furnace capable of heating eight tires at once, facilities for 
removing and putting on tires, an electric traveling crane bridge, 
40 ít. span, with underhung single I-beam trolley, 7 tons ca- 
pacity. Extending southerly from the tire house is a crane run- 
way. The space within the runway area is for storing tires, 
wheel centers, axles, etc. A standard gage track extends through 
the length of the runway space. The operator in the trolley 
cage controls the movement of the crane bridge, trolley and a 
similar crane bridge in the north end of the locomotive shop. 
Material may be handled from cars to storage by means of this 
trolley, from storage into the tire house or into the locomotive 
shop, there being an I-beam runway between the tire house and 
the locomotive shop. The crane bridges having been properly 
lined and locked with this I-beam, the operator moves from one 
bridge to the I-beam runway thence to the other bridge, which 
he can then move up and down the shop at will, the bridge 
motor controller being in the trolley cab. 

Dividing the shop grounds is a main thoroughfare 100 ft. 
wide running east and west. On the north line of this street and 
opposite the end of the locomotive shop are the blacksmith and 
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hammer shop, blacksmith iron shed and sand and coal storage. 
Coal and ash handling for locomotives and refuse írom the 
blacksmith shop are taken care of by a traveling gantry crane 
with overhanging ends, fitted with a grab bucket. Coal is un- 
loaded from the tenders into a bin. Ashes are deposited in a pit 
and handled to cars with the same outfit. 

All scrap is under the control of the general stores depart- 
ment, and the scrap platíorm has been located for their con- 
venience in handling, also for convenience in disposing of scrap 
from the repair yards and locomotive department. 

The general store and office building is west of the locomotive 
shop. This building is provided with liberal platform space on 
the sides and at the south end, the main floor being 4 ft. from 
top of rail for convenience in unloading and loading cars. This 
is the general store for the system. 

The power house is located in a line north of the storehouse 
room having been left for extension and also for storage of 
coal South of the power house is a storage well of 100,000 gal. 
capacity. There are also eight 3-in. driven wells west of the 
power house. The elevated coal bunker is of 125 tons capacity. 
and is served with a skip hoist. The cooling pond is north of 
the power house. 

The repair yard will have nine tracks with an average level 
length of 2,300 ft. each; five have been laid. These tracks are on 
22 ft. centers, giving ample space for material and for working 
between the cars. 

The car group of buildings occupies the westerly half of the 
property; beginning at the south end storage tracks for both 
passenger and freight cars and burning tracks have been pro- 
vided. Space has been left for a freight repair shop planing 
mill as indicated. The dry lumber shed and dry kiln come next 
in order and then the lumber yard at the north end of the 
grounds. The car machine and blacksmith shop is situated 
south of the passenger car shop, and there are also provided 
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chine tools, group drives and lighting, with the exception of 
variable speed machines and general lighting. For variable speed 
machine tools direct current is furnished by a motor generator set 
consisting of a synchronizing motor and a direct current gen- 
erator. Direct current for yard lighting and general shop il- 
luminating is furnished by mercury arc rectifiers. It was decided 
to use 25 cycles, 3 phase, alternating current, in anticipation of 
the possible electrification of the line, which in all probability will 
be operated with current of these characteristics. This would 


Store House and Office, North End 


permit operation of the shops from the main power house. ‘The 
heating system is the forced circulation hot water system. 


LOCOMOTIVE SHOP 


The locomotive shop is 160 ft. wide by 838 ft. 6 in. long outside, 
with a clear height under the bottom chord of the roof trusses 
of 41 ft. To support the steel columns, piles were driven in 
clusters, 22 ft. center to center of clusters, each pile being loaded 
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Tire Storage Yard and Crane Runway South of the Tire House 


an iron storage house, 7,000 gal. fuel oil tank and coal house. 
This shop is expected to take care of all iron work for the car 
department, the fitting up of wheels, air brake equipment and 
steam hose, and pipe work. 

Sewerage is collected in a waterproof sump and is then pumped 
to drainage and filter beds. 

Current of 25 cycles, 3 phase, 550 volts, is supplied for all ma- 


to 35 tons. The same method of construction was adopted for all 
buildings. 

The locomotive shop is divided longitudinally by a center line 
of steel columns, the east half being allotted to the erecting shop, 
and the west to the machine shop, with the exception of 287 ft. 
at the south end, which is given up to boiler and tank work the 
full width of the shop. The erecting floor has three tracks run- 
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ning the full length, placed 25 ft. center to center in order to 
provide ample working space between engines. 

The center or entrance track is intended for stripping and as- 
sembling, the two side tracks being the repair tracks; there are 
two stripping and washing pits, each 150 ft. long, in this center 
track. Without encroaching on the space allotted to the boiler 
shop at the south end or driving wheel work at the north end, 
it is possible to stand 20 engines end to end on these side tracks 
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Sections Through Scrap 


with ample space between engines. However, the superintendent 
of shops has adopted the expedient of standing engines in the her- 
ringbone fashion. 

A space 100 ít. by 80 ft. at the north end of the erecting 
floor is devoted to driving wheel work. The facilities for re- 
moving and putting on tires are in a separate steel building east 
of the locomotive shop. 

The erecting floor is served by two 65-ton capacity, 75 ft. 234 
in. span, electric traveling cranes, each with a ten-ton auxiliary 
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being two of these cranes. These columns are carried through to 
the roof truss, dividing the truss into two spans. The gallery 
floor, extending from the north end of the shop to the boiler 
shop space at the south end, is reinforced concrete slab, sup- 
ported by I-beam floor joists and steel girders. It projects be- 
yond the line of columns and is provided with four landings for 
use in placing material in the gallery by means of the ten-ton 
cranes, which run on rails 33 ft. 9 in. above the main floor. 
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House and Piatform 


Machines for driving box, shoe and wedge, valve motion and 
truck work have been placed under the gallery; also the tvol 
room and the general foreman’s office; while machines for brass 
work, finished bolts and studs, injector and air brake work and 
the manufacturing tool room are on the gallery. Light cab 
repairs and pipe work are also done on the gallery. 

Pendant control trolley I-beam hoists, 144 ton capacity, elec- 
trically operated, run the full length of the gallery, both over 
and under, and serve the bench aisle between the machines and 
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Plan Showing Arrangement of the Scrap Bins 


hoist; one ten-ten, 75 ft. 234 in. span, electric traveling crane at the 
boiler shop end and a 7'^;-ton crane bridge over the wheel shop 
end. All of these cranes may travel the full length of the shop. 
The height from the floor of the shop to the top of the crane 
rail on the runway girder is 29 ft. 

The machinery bay is divided by a line of columns supporting 
the gallery floor and also supporting the girders for carrying 
the ten-ton cranes which serve the heavy machine floor, there 


wall benches. The trolley track over the gallery is provided with 
switches so that it 1s possible not only to serve the floor in a 
straight line, but also to serve both the main and gallery floor 
through open scuttles. The boiler tool space south of the gallery 
is served by a 35-ton electric traveling crane of 75 ft. 234 in. span. 
This crane, together with the heavy cranes over the erecting 
floor, covers the whole boiler shop floor space. | 

Locker and toilet facilities are provided in a leanto on the west 
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side at the south end, on the main floor, on the gallery at the 
north end and on a mezzanine between the gallery and the 
main floor. 

This shop was planned so that the hot blast system of heating 
might be used, and fan houses were built as leantos for this 
system. The economy of a forced circulation hot water system, 
together with the excessive cost of underground hot air ducts, 
determined the engineers to abandon the hot blast system. The 
fan houses have therefore been converted into foremen's offices 
and storage rooms for heavy tools. 

Windows are large and frequent and the roof lighting is ac- 
complished by means of glass roof monitors, 24 ft. by 80 ft., in 
alternate bays. Floor drainage and pit drainage is taken care of 
by a line of sewer pipe running to an open ditch on the east side 
of the shop yard area. 

For convenience in serving mechanics with hand tools, lathe 
tools, etc., from the tool room and also to avoid loss of time by 
high-priced men congregating around the tool room window, a 
drop board telephone set is to be installed in the main floor issue 
tool room, with call stations conveniently located about the shops. 
The workman calls the tool room, makes known his needs and 
the requisite tool is sent to him by a boy who takes his brass 
check in exchange. This is also considered an excellent way to 
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weather. The open platform space is divided into 21 bins or 
spaces for sorting the various grades and kinds of heavy scrap. 
The bin partitions are of rough plank, 5 ft. high, and bolted by 
means of U-bolts to old rail posts which are in turn set in con- 


crete bases. 


OFFICE AND STOREHOUSE 


The two-story brick store and office building, 75 ft. by 422 ft. 
8 in., is built on a concrete platform which is 110 ft. by 672 ft. 
The floors and roof are supported by wooden columns and tim- 
ber framing. The offices are on the north end, the first floor 
being assigned to the shop superintendent and the second floor 
to the local storekeeper and his clerks and to the telephone ex- 
change. Communication between the two floors of the warehouse 
portion is by means of two stairways and two electric elevators. 
One elevator, for freight only, is of 4000 lb. capacity, while the 
smaller or combination freight and passenger elevator has a ca- 
pacity of 2000 Ib. 

The first floor of the warehouse is assigned to heavy goods, 
fine goods such as plush trimmings, etc., being kept in a special 
room built for the purpose in the north end. The floor surface 
is granolithic concrete laid on sand. 

Bins are arranged transversely, leaving a broad working aisle 
through the center of the building. At the end of each trans- 
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Store House Covered Shed at the South End 


familiarize apprentices with the names, nature, and uses of tools. 
The workman has to return the tools at night. Another time 
saver is the location of the blacksmith tool dresser in the tool 
room. 
BLACKSMITH SHOP 

The blacksmith shop is a one-story steel frame and brick 
building 90 ft. by 332 ft. 6 in., with a clear height under the 
trusses of 20 ft. Locker and toilet rooms are in a leanto on the 
west side. The roof trusses span the full width of the shop and 
are designed especially heavy to permit carrying a load of five 
tons on any point on the bottom chord, the object of this being 
to provide for supporting line shaft and pulleys, overhead cir- 
cular cranes, etc., there being no crane masts anywhere in the 
shop. This building is a combination hammer shop, general 
blacksmith, forging and bolt shop. 

SCRAP PLATFORM AND BINS 


The scrap platform is built of concrete, backtilled with sand 
between the walls, and with a concrete top. It is 44 ft. wide, 
522 ft. long and 4 ft. high above top of the rail, with a ramp on 
one end. There is a house on one end 28 ft. by 70 ft. for brass, 
copper borings, trimmings, etc., which might be affected by the 


verse aisle between the bins is a window, so that there are no 
dark corners. All bins, shelves, racks and benches were de- 
signed for the purposes for which they were intended to be used 
and are built throughout of steel. The height has been kept down 
to six feet, so that the use of ladders to-reach material is avoided. 
The second floor is a double wooden structure carried on wooden 
girders and floor joists, the bin and rack arrangement being 
similar to that on the first floor. 
POWER HOUSE 

The power house is a steel frame and brick structure 114 ft. 
8 in. by 122 ft. 6 in. divided longitudinally into boiler and engine 
rooms, with a pump basement, pipe tunnel and ash tunnel in the 
boiler room side. The boiler room floor is at yard grade and the 
engine room floor is elevated 8 ft., providing space under the 
floor for piping and electric cables. There are five Babcock & 
Wilcox 508 hp., vertical header boilers, designed for 200 Ib. 
pressure and with safety valves set at 150 Ib. All of the boilers 
are equipped with Babcock & Wilcox superheaters, designed for 
140 deg. superheat forced rating. One boiler has been provided 
with plain grates for hand firing and burning shavings and refuse 
from the planing mill, while four have Murphy stokers. 
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. The induced draft is provided by a B. F. Sturtevant Company 
14 in. by 7 in. fan, of a capacity of 175,000 cu. ft. of air per minute. 
A National feed water heater and oil separator is used. 

The engine room equipment consists of two Providence En- 
gineering Works, Rice-Sargent Corliss, horizontal, twin, single 
expansion, non-condensing engines for direct connection to gen- 
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Pipe Supports, North End of Passenger Car Shop 


erators. The cylinders are 16 in. by 30 in.; two General Electric 
Company 20 pole, 350 kw. alternating current generators with 
field rheostats, direct connected to the Rice-Sargent engines; two 
General Electric Company exciter sets consisting of marine type 
engines and 50 kw. 125 volts, 280 r. p. m. compound wound direct 
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2.150 cu. ft. of free air per minute at 100 r. p. m.; one Alberger 
Pump and Condenser Company's Giroflow jet condensing eqip- 
ment; and one ten-ton hand power traveling crane. 

The heating load on the plant being far in excess of the power 
lcad, compounding the engines was not considered desirable from 
an economic standpoint. The exhaust from all apparatus in the 
power house is conducted to the heaters, which are designed with 
sufficient volume to relieve the engines of back pressure. Econ- 
omies during the period of no heating are obtained by shutting 
down one or both of the main engines, and putting the turbo- 
generator into service. The mixed pressure turbo was installed 
in order to provide against the insufficiency of low pressure 
steam on account of the intermittent action of the air compressors 
and possibility of shutting down other steam auxiliaries. 


LUMBER SHED 


The lumber shed is a frame building 49 ft. wide by 200 ft. 
10 in. long, with a center aisle 16 ft. wide running the full length, 
and a ventilating monitor also running the full length. The shed 
is built with two storage decks, the heavier material to be carried 
on the lower floor, the sides are provided with continuous sliding 
doors below and swinging doors in each bay for the upper deck. 


DRY KILN 


The dry kiln is built of brick with canvas curtain doors, tiled 
ceiling and concrete floor. It is 63 ft. by 91 ft. and divided into 
five drying sections. The building was constructed in accordance 
with plans furnished by the Andrews Dry Kiln Company, and 
all equipment was purchased from them. The temperature, 
humidity and rate of drying is in absolute control of the operator. 
Steam coils are placed near the floor and condensing coils on the 
sidewall in chambers provided for the purpose. Above the con- 
crete floor is a wooden floor with openings running the full length 
of the kiln; this floor serves the twofold purpose of a walk and. 
baffle. The lumber is piled on trucks which run over rails carried 
on pedestals. These trucks may be transferred with their loads 
to another standard gage outside truck with rails running cross- 
wise, for transporting the dried lumber to the shops or lumber 
shed. 

Hot air rises through the slotted openings in the floor in and 
around the piles until it reaches the roof; the condensing coils, 
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Car Machine and Wheel Shop 


current generators, direct connected and mounted on the same 
base; one General Electric Company marine type engine and 
generator set with direct connected exciters; one General Electric 
mixed pressure turbo-generator set; one General Electric syn- 
chronous motor generating set; two General Electric 50-light 
series mercury arc rectifier sets; one General Flectric 14 panel 
switchboard ; two Laidlaw-Dunn-Gordon air compressors, capacity 


which have cold water running in them, induce a downward 
current in the condensing chamber; moisture picked up by the 
hot air is deposited on these coils, and the drip is carried to suit- 
able drains by means of copper troughs running under the con- 
denser coils. The rate of drying is simply a question of tem- 
perature. As different kinds of lumber require different treat- 
ment, suitable valves, regulators, thermometers and hydrometers 
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permit a nicety of adjustment for the proper treatment of any 
given wood. 
CAR MACHINE AND BLACKSMITH SHOP 

The car machine and blacksmith shop is a brick building with 
steel frame, 150 ft. by 200 ft. 6 in., divided longitudinally by a 
brick wall in which are wide doorways, one section being assigned 
to blacksmith work and the other to machine and wheel work. 
The design was decided on because of the close relationship be- 
tween the two departments. The building is so located that the 
progress of the material may be either to the passenger car re- 
pair shop or freight repair yard in a direct line. 

PASSENGER CAR SHOP 

The car repair and erecting shop is a brick building 314 ft. 6 in. 
by 282 ft. 6 in. The one story erecting shop proper is 240 ft. 
6 in. by 282 ft. 6 in. containing ten tracks spaced 24 ft. center to 
center. The steel roof framing has been designed so that lighting 
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design and there are ten tracks 24 ít. center to center in the one 
story portion. The three easterly tracks are used for washing 
cars and are lower than the others and the concrete floor is 
graded to floor drains provided with screens. These empty into 
catch basins which in turn are connected with a drainage line 
leading to the old canal. On each side of each paint track 
counterweighted adjustable scaffolds have been erected. 


TRANSFER TABLE AND PIT 


The transfer pit is 80 ft. wide by 385 ft. long and 2 ft. deep 
from top of rail to top of rail. This pit is constructed wtih con- 
crete side walls, reinforced supporting walls running lengthwise 
of the pit and all carried on concrete piles. There are five lines 
of tracks dividing the table into four bays, resting on yellow pine 
stringers which are bolted to the supporting walls. The transfer 
table, built and installed by George P. Nichols and Brother, is 
designed to handle a 75-ton car and a 117-ton switch engine; it 
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Floor Plan of the 


is between the cars instead of over them, there being four sky- 
lights or monitors in each bay between tracks. The two story 
portion is 75 ft. by 282 ft. 6 in. The first floor is used for the 
planing mill and will eventually become the cabinet shop, when 
the planing mill and freight shop are built. The second floor is 
used for cabinet shop, cab work, storage of kiln dried fine lum- 
ler and mouldings used for coach trimmings, steaming and dry- 
img boxes and tin shop. Communication between floors is by 
means of two stairways and an electric elevator. A trolley I-beam 
is hung on the underside of the girders supporting the second 
floor, projecting beyond the building; a chain hoist trolley runs 
on this beam for bringing heavy sills and other timbers to the 
woodworking tools. 


PAINT SHOP 


The construction of this building is the same general type as 
4he passenger car shop; the lighting arrangement is of the same 


Passenger Car Shop 


is equipped with a 52 h. p. motor. Current is taken from over- 
head wires by means of trolleys mounted on a gas pipe pole at 
one end of the table. 


PAINT, VARNISH AND OIL HOUSE 


There are two oil houses, but for the purpose of this article the 
larger one for the storage of paint, varnish and oil will be con- 
sidered, the essential features being the same in both, the smaller 
of the two being used as an issue house for the locomotive shop 
only. This oil house is built of brick on an elevated platform 
and has a basement under it, the floor is carried on a steel frame 
and is of reinforced concrete, as is also the roof. Ventilation is 
provided by monitors in the roof, a ventilating stack from cellar 
to roof, and floor registers in the side walls of the main build- 
ing. ' All heating pipes are in the cellar. The extension of the 
platform with cover shed is for caring for empty barrels. . A 
steam pipe with valve outside is brought in the building, so that 
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in case of fire, opening this outside valve will fill the interior with 
steam. All storage tanks are in the basement, there being 21 
in all and on the main floor ranged along the end wall are self- 
measuring and recording pumps, etc., while in the floor are filler 
openings covered with brass floor plates. The whole equipment 
was installed by the S. F. Bowser Company, Fort Wayne, Ind. 
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taken care of by a tool committee. Valuable assistance was ren- 
dered this committee by L. R. Pomeroy, who was retained in a 
consulting capacity and made one of this committee. 

Mr. Pomeroy carefully checked the rated output of each ma- 
chine against the expected requirements and made a complete 
analysis of the motor and power problems. Studies made on 
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Detall of Paint Shop Scaffolding 


MACHINERY AND TOOLS 
The determination of the proper machine for a given piece of 
work, the number and size of each kind of machine requisite for 


similar lines for the Lackawanna* were taken as a guide, checked 
up and adapted to Boston & Maine conditions as far as the loco- 
motive department was concerned. Use was made of a thorough 


| | d — " 
p d JE | SSI | 
HII Th d al Wir qt y INV WU d $ EN Toilet 
| NIMM | | | | | ; | PR | Su 
A | | | ll | | | = E Ei 
Il 1 HII HIH Ui) | š Se 

' II SE J | ] ! | I | |} 2 > | Mezzanine 
i 4 j 4 e A ll A {| A ts | Floor: 
l| EHE TETTE a E 
AI IMI BM | ó s]! 
1! |. d Ltd L * 4 y ei LN A | $ Š + Š | 
ilr dk 1 TT F Ti W Š B Š | 
H | | | LLLI | | | | P Š T | $ 
HU] IBI | o š š f š 

II | | lI! | ú | | d Mi | RUE 
4 | L lJ. al i wv | A d P U a | Pd v) | EY 
i IM HI BINNEN NI BP | Gë 
III | i ll lli I | va t ve N HE 
EIEI TIRT TII she. CHE 
uM | | | NA | | | | ç | | | | ES + x. 
i II N NE € "^s si 
Kul HI MEIN | | | HL t T NL | 
J IE ikeiit a] [RAIL] fk? t ts | 
BE T el r3 TTE TIE TW där | 
k Í || | Š | | IS | INN b È + | 
d Sh IRI It TAY WW y i 
x Po s ` E A 3 r Š “SS 
1 ine | 1 + | 22 + | E i Š CUR ! ` ; 
HTTP FI ns TUE š š 

| | | | | 5 | 
| | | | | | Š d € S 
| It AE IUE THE DIEI E ze E 2 

| J . 4 H | $ A M 4 $ 4} ib " SB l LP 
1 : : [ 1 rn Vit 1 n 1| it ditt ‘ ES | & £ 
! | q (lie l| al | a I d | d " | e D 
E E ut WI ut DUE | | $ $ 

| | | | | * 

AE EAE allalli N 1 | š à 

x — — zx - — m = F1 ALL L-E 
| ' 
Wee EE "a ----- 740: ——-——- E 


Arrangement of the Car Paint Shop 


the anticipated shop output, tabulation and canvass of machine 
tool bids, adoption of motors of proper size and type for both in- 
dividual machines and group drive, and the selection of hand 
tools, such as taps, dies, reamers, wrenches, air tools, etc., was 


study made by Mr. Pomeroy of machine output in the Fitchburg 
shops for arriving at the car department equipment. 
The problem, apparently simple, but involving considerable 


^ *See American Engincering & Railroad Journal, April, 1909, page 120. 
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study was to make 30 general locomotive repairs and 180 general 
passenger car repairs per month. To begin with, selection was 
made of one of the heaviest locomotives, the various operations 
considered and listed, and the proper tool equipment in kind 
and quantity selected. This list was then carefully checked for 
machine output and where it was found that some of the machines 
were not assigned a fair proportion of the work and their de- 
termined location in the shop was such that one of similar nature 
was conveniently near, the particular machine was eliminated 
from the list. Efforts were directed towards getting a well 
balanced shop. It was presumed that by taking the heaviest type 
locomotive as a basis, enough leeway would be provided by the 
interjection from time to time of smaller engines, to provide for 
accidental contingencies and also manufacture standard parts 
for the smaller division shops. A certain latitude was also pro- 
vided for growth or betterment of schedule. The car department 
study was worked out on the same lines. 

The proper motor capacity was carefully checked, consideration 
being given to the fact that machine tool manufacturers invariably 
equip their machines with motors of sufficient power to meet the 
maximum output of which the machine is capable. For example, 
axles, piston rods, etc., are purchased rough turned, with a 
minimum amount of metal left for finishing; this may be con- 
sidered the finished product of the rolling mill whereas it is the 
rough steek of the railroad shop. It is evident, therefore, that 
a lathe for finishing any of these parts would not require as high 
powered motor equipment as one for service in a rolling mill. 

The same reasoning was applied to group drive motors. The 
aggregate power required by all tools in a group was determined 
and consideration was given to the intermittent operation of the 
tools in the group; motors were then installed of approximately 
25 to 30 per cent of the total power when all tools were in 
operation at the same time. This can safely be done on account 


of the large overload capacity of alternating current motors; 
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Interlor of the Engine Room 


further, the result of observation of motor operation in shops 
very similar to the Billerica shops has demonstrated that this 
practice is good. 

Group drive motors are carried on steel brackets and shelves 
riveted to the steel columns supporting the shop roof. This ar- 
rangement leaves a clear way over the wall benches and in the 
bench aisle, permitting the use of I-beam trolley hoists in this 
space without the interference of the belts. 

The line shaft is 2 15/16 in. diameter, running at 200 r. p. m. 
in boxes fitted with Hyatt roller bearings; it is put up to true line 
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and level, throughout the full length, being sectioned for each 
group of machines. Sections average 44 ft. in length and are 
made up of two or more pieces of shaft 22 ft. long. Flange 
couplings are used and a space of 14 in. has been left between the 
ends of sections; provision has been made for connecting the 
whole or a part of each section to the one on either side, Y in. 
fillers and bolts having been provided for this purpose. This 
precaution was taken to provide against the loss of use of a 
whole group of tools in the event of mishap to the motor driving 


Power House, Showing the Coal Tower 


it. Motors were purchased with pulleys standard to them and 
proper pulleys put on the line shaft to maintain the same speed 
in each group. 

The equipment of these shops was made as complete in every 
detail as it was possible to foresee. There was installed not only 
a full complement of machine tools but all necessary small or 
hand tools were purchased or made in other division shops, and 
held in readiness for use when needed. The long delavs incident 
to the opening of a new shop occasioned by the necessity oí 
either making or buying jigs, wrenches, blacksmith tools, taps. 
dies, reamers, etc, was avoided. The railroad also took the 
precaution to train a force in other division shops to man the 
Billerica plant, so that when orders were given to start, the 
actual work of repairs began at once. 


RESULT OF MASTER MECHANICS' ASSO- 
CIATION LETTER BALLOT 


The secretary of the American Railway Master Mechanic 
Association has issued circular D, giving the result of the letter 
ballot of subjects voted on as the result of the convention at 
Atlantic City last June. Ten subjects were considered, and all 
were adopted, as follows: Castle nuts, change in specifications 
for steel tires, solid wedges in 5 in. by 9 in. and 5% in. by 10 in. 
journal boxes, formula for main and side rods, the 6 in. by 11 
in. Journal box and contained parts, specifications for alloy steel 
forgings, specifications for quenched and tempered carbon-steel 
axles, etc., code for laboratory and road tests of locomotives, 
air brake and train air signal instructions, and the elimination 
of questions and answers regarding the use of air brake and 
train air signals. The discussion on these subjects was pub- 
lished in the Daily Ratlway Age Gazette of June 16, 17 and 18, 
1914. 


UNEMPLOYED IN GERMANY.—The largest labor union in the 
Berlin district, Germany —that of the metal workers, with 88,000 
members—reports 11,000 unemployed, although some 16,000 mem- 
bers are with the troops in the field.—/ron Age. 
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STEAM LOCOMOTIVES OF TODAY 


The sub-committee of the railroad committee of the American 
Society of Mechanical Engineers has prepared a report in the 
form of a paper for presentation at the annual meeting. The 
report is signed by G. M. Basford, F. H. Clark and W. E. 
Kiesel, Jr., and will be presented in the afternoon of Wednes- 
day, December 2, 1914, at the rooms of the society, 29 West 
39th street, New York, when a full discussion is invited. The 
report in full is given below: 

Recent progress and improvement in the efficiency and ca- 
pacity of steam locomotives has been of such remarkable char- 
acter and extent that a record in the proceedings of this society 
is justihed. 

Steam and electric locomotives as rivals in the same field has 
been a favorite subject for discussion before engineering so- 
cieties, and it is easy to start arguments in favor of each of 
these rivals among the partisans interested. Whether or not 
the steam locomotive is to be displaced by the electric is, of 
course, an important question which will in time be settled by 
the court that settles all such questions, that of the treasurer's 
figures. For the present and for the immediate future the 
burden of transportation falls and will continue to fall upon the 
steam locomotive. If the steam locomotive is to be perpetuated 
it is fitting that it should be improved to the utmost limit. If it 
is to be finally displaced it is fitting that it shall be so improved 
in order that progress to something better shall be intelligently 
developed upon a solid foundation. This discussion. will be 
confined to the steam locomotive, its progress in the recent 
past, and its possibilities for the near future. 


PRCGRESS IN CAPACITY 


While efforts individual in character and extent were made 
in this country before that time, the first consistent and sys- 
tematic plan to secure the utmost power of locomotives within 
given restrictions of weight and cross-section. clearance was 
inaugurated 20 years ago. This plan began with an eight-wheel 
or American type passenger locomotive, built for an eastern 
railroad in January, 1895. This locomotive weighed 116,000 Ib., 
with 74.500 Ib. on driving wheels. It provided a tractive effort 
of 21.260 Ib. While this locomotive was not the most powerful 
in passenger service at that time, it was the first of a chain of 
passenger locomotives leading in a connected series by the 
same builders, up to and including recent designs of the 
Mountain type, representing the largest passenger tvpe of pres- 
ent practice. This type has four-wheel leading trucks, cight 
driving wheels and two trailing wheels. The largest of the 
Mountain type weighs 331,500 Ib. with 240,000 lb. on driving 
wheels and produces a tractive effort of 58.000 Ib. or about 
three times the tractive effort of the first design of the series 
built during a period of 20 years. 

In the year 1898 the engineering and railroad world was in- 
terested by the appearance of the largest and most powerful 
locomotive built up to that time. This was of the Consolidation 
type with a two-wheel leading truck and eight driving wheels. 
This locomotive was built in Pittsburgh, and for a number of 
years was the largest and most powerful of its type, and the 
largest and most powerful locomotive in the world. Its total 
weight is 330,000 1b., weight on drivers 208000 lb. and tractive 
effort 53,300 Ib. 

Today the most powerful freight locomotive has two leading 
and two trailing wheels and 24 driving wheels. It gives a 
tractive effort of 160.000 lb, and weighs 410 tons. This loco- 
motive has hauled a train of 251 freight cars weighing 17,912 
tons, exclusive of the locomotive. The total length of the train 
was 1.6 miles, the maximum speed attained was 14 miles per 
hour. This required a maximum drawbar pull of 130.000 Ib. 
This locomotive has six cylinders and three groups of driving 
wheels. 

A freight locomotive has recently been built having two cyl- 
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inders and a single group of driving wheels which develops a 
tractive effort of 84,500 Ib. Such has been the progress in ca- 
pacity. 

This progress has been rapid, perhaps somewhat too rapid 
with respect to improvements in opcrating facilities and progress 
in other features of railroad equipment. It has been rendered 
possible by corresponding developments of factors making for 
greater efficiency in boilers and in engines. During the past 
20 years in this country locomotive development in capacity 
and in efficiency, particularly during the past five vears with re- 
spect to efficiency, has been remarkable, and is worthy of 
record with progress in marine and stationary enginecring. 

In Europe the relatively high cost of fuel led to efforts to 
improve efficiency before this problem aroused serious attention 
in this country, but physical limitations more rigidly restricted 
the size and weight of locomotives in Europe. Our problem is 
to secure maximum efficiency combined with great size, great 
weight and great power which is more difficult. Since the de- 
velopment in the size and weight has been tremendous, even 
though these limits may not vet have been reached, it is now 
appropriate to concentrate on efficiency. 

For a number of vears the physical capacity of the fireman to 
shovel horsepower through the fire door determined the ca- 
pacity of the locomotive at specds. Mechanical stokers have 
removed that limitation. It is now possible to fire six tons, and 
more, of coal per hour into a locomotive firebox. This has 
changed the problem into one of getting the maximum amount 
of heat out of the coal and using it economically in the cylinders. 
With the large figures now prevailing for drawbar pull and 
weight it is fitting that closest attention should be given to the 
best possible use of every pound of metal and every pound of 
coal. Due to recent application of several economy producing 
and capacity increasing factors great improvements have al- 
ready been made with promise of more to come. Then the great 
work of building up the efficiency of the average locomotive 
to the standard of the best will follow. | 

Among these economy producing and capacity increasing 
factors are the following improvements: 

Boiler design in tlie relationships of the factors making up 

heating surface; 

Firebox design: 

Front end design, draft appliances, exhaust nozzles; 

Ashpam design as to air openings; 

Superheating ; 

Compounding ; 

Feedwater heating; 

Firebrick arches and circulating supporting tubes; 

Valve gear; 

Detail design to secure reduced weight of reciprocating parts 

and other parts: 

Use of high-grade alloy steels to reduce weights; 

Mechanical stokers ; 

Labor-saving devices for the engineman and fireman; 

Improved counterbalancing to permit of greater weight on 

driving wheels by reducing dynamic stresses; 

And yet to come is powdered fuel with possibilities unknown 
in scope and in importance. Powdered fuel is in reserve, promis- 
ing the ideal method of complete combustion under control more 
perfect than is possible with present methods other than oil 
burning and perhaps with cconomies impossible to obtain with oil. 


PROGRESS IN EFFICIENCY 


Valuable comparisons may be drawn from the best results 
of ten years ago and of today. At the Louisiana Purchase Fx- 
position in 1904 the tests made by the Pennsylvania Railroad re- 
vealed important figures concerning locomotive performance at 
that time. It was shown to be possible to obtain equivalent 
evaporation from and at 212 deg. of 16.4 Ib. of water per sq. ft. 
of heating surface, indicating the power of locomotive boilers 


when forced. Jt was shown that when the power was low, the 
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evaporation per pound of coal was between 10 and 12 1b., where- 
as the evaporation declined to approximately two-thirds of 
these values when the boiler was forced. These results com- 
pared favorably with those obtained in good stationary practice, 
whereas the rate of evaporation in stationary practice lies usu- 
ally from 4 to 7 1b. of water per sq. ft. of heating surface per 
hour. In steam consumption the St. Louis tests showed a mini- 
mum of 16.6 lb. of steam per i. hp. per hour. In coal economy 
the lowest figure was 2.01 lb. of coal per i. hp., the minimum 
figure for coal per dynamometer horse power was 2.14 lb. These 
records were made aíter the superheater had become a factor 
in locomotive practice and they represent economies attained by 
aid of the superheater in one of its early applications. This is 
important in the light of the recent development of the super- 
heater. These remarkable figures have never received the at- 
tention which they deserve from engineers. They serve, how- 
ever, to show that 10 years ago a steam locomotive had at- 
tained results which were worthy of the best attention of the 
engineers of the time. Since then greater progress has been 
made and today locomotives of larger capacity than those con- 
cerned in the St. Louis tests have given better results. 

Voluminous records of recent investigations of locomotive 
performance taken from the Pennsylvania Railroad test plant at 
Altoona show that the best record of dry fuel per 1. hp. hour 
down to the present date is 1.8 1b., with a large number of less 
than 2 lb., while the best performance in dry steam per i. h. p. 
hour is 14.6 lb. with a large number less than 16 lb. A reduction 
of 10 per cent in fuel and 12 per cent in water is remarkable 
as the result of a development of 10 years. This coal perform- 
ance was recorded by a class E6S Pennsylvania Railroad loco- 
motive while running at 320 r. p. m. and developing 1,245.1 
i. hp. The same locomotive gave a fuel rate cf 1.9 lb. while 
running at the same speed and developing 1,7509 i. hp. The 
best water rate was given by a class K2SA Pennsylvania Rail- 
road locomotive while running at 320 r. p. im. and developing 
2033.1 i. hp. These high powers indicate that the locomotives 
were not coddled as to output of power in ordcr to show high 
efficiencies, but that high efficiencies accompany actual con- 
ditions of operation in severe service. As to power capacity 
expressed in terms of evaporation, it is interesting to note that 
the maximum equivalent evaporation from and at 212 deg. per sq. 
ft. of heating surface pez hour on the Altoona test plant is 23.3 
Ib. These figures of high efficiency were obtained from loco- 
motives which represented not only very careful, general and 
detail design, but their design included several of the improve- 
ments making for greater capacity and higher efficiency, with- 
out which the results could not have been attained. 

Having in mind the facts that steam locomotives are power 
plants on wheels, built to meet rigid limitations of weight, both 
static and dvnamic, and that the use of condensers is impos- 
sible, engineers in general must admit the high character of 
the work of locomotive designers which has attained these 
results. 

Greater efficiency, whizh is revealed on the test plant and 
through reports of enginccrs, would be important because it 
proves that progress is being made in the possibilities of loco- 
motive performance. Improvement which is revealed by oper- 
ating statistics and which, therefore, appears in the records of 
the treasurer's office is the real test in this case. It is im- 
portant to know that increased. power of locomotives, attained 
largely through the development of economy-producing and ca- 
pacity-increasing factors, has produced results which the finan- 
cial reports of railroads prove beyond question. A recently 
published list of train tonnage on 45 prominent railroads in- 
dicates that 16 of these roads have increased their average 
freight trainloads by over 30 per cent during the last five. years. 
Credit must be given to the improvement in the locomotive for 
most of this development. These figures reveal the value of in- 
creased power and efficiency of steam locomotives and the end 
is not yet in sight. 
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WHAT REMAINS TO BE DONE 


American locomotive development to its present state would 
have been impossible without the use of the improvements al- 
ready mentioned. It is believed that all these are capable of 
still further development, making for still greater economy in 
the use of fuel and, therefore, promising greater power ca- 
pacity. It is the object of the committee to present these pos- 
sibilities for discussion by those who are engaged in perfecting 
and improving steam locomotive practice in this country. It 1s 
the hope of the committee that engineers who are devoting 
their attention to the design of locomotives as a whole and 
those who are engaged in the development of the various de- 
tails which have contributed to the high efficiency of the steam 
locomotive of today will discuss the progress of the recent past 
and reveal possibilities for future development and improve- 
ment in capacity and efficiency. 


TESTS OF THE WEATHERING OF PITTS. 
BURGH COAL 


The results of investigations into the weathering of the 
Pittsburgh coal bed at the experimental mine of the bureau 
of mines near Bruceton, Pa., are detailed in Bureau of Mines 
Technical Paper 35, which has recently come from the public 
printer. The authors, Horace C. Porter and A. C. Fieldner, 
outline the results of their investigation as follows: 

The data obtained show the extent of alteration by weather- 
ing in the Pittsburgh coal bed as situated in this particular 
mine and will serve as a basis for approximate estimates of 
the alteration of the same bed in other mines similarly 
situated. The results have demonstrated that indications of 
weathering such as yellowish coatings of iron hydrate or a 
dull appearance of the surfaces, do not always signify a ma- 
terial change of the chemical composition or heating value 
of the coal itself. | 

The chemical analyses show that changes in composition 
have occurred in the coal for a distance of about 50 ft. from 
the outcrop. The analytical data serve as a basis for certain 
deductions as to the nature of these changes. Several points 
of similarity become evident between weathered coal of this 
character and the Cretaceous coals and lignites. On the 
other hand, certain dissimilar properties of the two render 
it altogether doubtful whether a true metamorphosis or 
reversion of the bituminous coal to the lignitic type could 
ever take place through the agency of weathering. The 
analyses also show that the composition and heating value 
of the unweathered coal, computed on the moisture and ash 
free basis, are fairly constant. 

In addition to the usual analyses, special tests were made 
in order to show the relative oxygen-consuming power of 
the coal samples and their power of liberating inflammable gases. 
because these properties are known to vary with the nature of 
the coal and have a bearing on mining operations. As the direct 
union of freshly broken coal with oxygen lowers the oxygen con- 
tent of mine air in places where ventilation is inadequate, and as 
the continuous escape of inflammable gas from broken coal 
tends to increase the danger of explosions, it is of interest 
to determine to what extent this behavior of coal is affected by 
proximity to the outcrop and consequent weathering. 

Samples were taken at different points in the mine and put 
in 5 val. glass bottles, the coal being crushed so as to pass 
a Y in. screen; 20 Ib. was placed in each bottle as quickly 
as possible after the coal had been broken down and the 
bottle was sealed before it left the mine. By admitting air 
to the bottles in measured quantities daily and drawing off 
the air and gases the progress of oxidation of the coal and 
of the liberation of inflammable gas was followed. The 
samples thus tested were taken at 5 ft. 50 ft. and 620 ft. 
from the outcrop. 


EUROPEAN VESTIBULE CONNECTIONS 


For the purpose of providing a closed passageway between 
coaches, folding bellows extensions are in common use in 
Europe. These have inherent defects which tend toward high 
first cost and cost of maintenance. The uneven surface offers 
many opportunities for the deposit of coal, snow, etc., and the 
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bing on coupling apparatus and other parts of the car. More- 
over, if this type of extension becomes wet and is later folded 
it has no opportunity to dry, with the result that the material 
and the seams soon wear out. l 

A type of connection or “binding cover” which has not these 
disadvantages has recently been devised and placed in service. 
This is shown in the illustrations and consists of three metal 
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End and Side Elevations of the New Connecting Passage for Coaches 


collection of such substances in the spaces at the top often 
makes it very difficult to close the extension, this sometimes 
being impossible. Sparks become embedded in the folds and 
are likely to cause fires and the construction of the arrange- 
ment also is such that considerable wear takes place by its rub- 


frames connected by canvas and leather. The first of these 
frames, which is of wrought iron, is attached to the end of the 
car and attached to it is a flexible connection, the top part of 
which is of leather and the sides and bottom of canvas. To 
this is attached a frame of hard aluminum and another flexible 
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connection is placed between this aluminum frame and the 
outer frame, which is of iron. [Evidently aluminum is used 
for the middle frame in order to make it as light as possible as 
because of its position it cannot be provided with such sub- 
stantial support as the other two frames.] 

Cars equipped with this connection can be used in the same 
train with those equipped with the old bellows extension and 
the old and new types are shown connccted in one of the illus- 
trations. The outer or coupling frame in the new apparatus is 
hung on movable pulleys and springs, as is customary in the 
other type. The middle frame is supported by the two flexible 
connections, and it is also connected to the inner frame by 
chains or cables. The three frames are made of such sizes that 
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walls of the flexible cover open slits are provided which allow 
water to trickle down along the side walls and through which 
refuse can be removed from the floor of the vestibule. The 
parts of the extension are so fastened to the car that they do 
not come in contact with the couplings and conduits and damage 
from rubbing on these parts is therefore prevented. When 
closed the flexible parts lie loosely in a hollow space to which 
air has access so that when folded they are removed from the 
effects of the weather and can easily dry. 

It will be seen that the only parts of this type of connection 
which are subject to wear are the flexible connections between 
the metal frames while in the folding bellows extension all 
parts of the device receive practically the same amount of wear 


Vertical (Upper Half) and Horizontal (Lower Half) Sections Through the Binding Cover in Closed and Open Positions; In the Latter 
the Flexibie Connections Are Shown Broken Away, the Relative and Not the Actual Positions of the Three 
Metal Frames Being Shown 


they can be pushed one within the other, so that the two flex- 
ible connections collapse and the entire structure is enclosed. 
In making the fastenings between the rigid frames and the flex- 
thle connections the edges of the latter are bound round a metal 
stiffener and then screwed or riveted to the metal frame. 

The exterior surface presented is sufficiently smooth, so that 
there is little likelihood of soot, ete., adhering to it; but because 
of the tendency of cinders and snow to collect on the top of 
the structure the spaces between the iron frames are made as 
large as possible at that pcint. Between the floor and the side 


and tear. It is therefore claimed that the new arrangement 
requires very little heavy repair work, and such repairs as are 
necessary are cheaper and more easily made than those on the 
older type. 

The Swiss Railway Alliance has two cars equipped with these 
binding covers, and they have met with marked success in ex- 
press trains operating over considerable distances where it was 
necessary to make frequent changes, necessitating the coupling 
and uncoupling of cars. The experience gained in this service 
led to several improvements, particularly along the lines of 
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providing for the quick renewal of the flexible connections when 
this becomes necessary. During the most severe cold of the 
winter of 1913 no trouble was experienced from freezing, and 
the connections were easily movable at all times. It is expected 
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The Car on the Left Has the New Type of Connectlon; That on the 
Right the Old Extending Bellows Type 


that this type of vestibule connection will be placed in general 
use in passenger service.—Organ fur die Fortschritte des Eisen- 
bahnwesens in technischer. Besichung. 

VANADIUM STEEL FOR BLow Pipes.—An interesting character- 
istic of chrome vanadium steel has been demonstrated by tests 
made on blow pipes used by lamp blowers. The pipes used in 
the manufacture of incandescent lamps have been soft steel or 
Norway iron because such material is easy to weld and does 
not readily oxidize. But the hot glass clings to soft steel or 
iron so tenaciously that the pipe has to be hammered to remove 
it, thus requiring frequent repairs. This is not true of chrome 
vanadium steel; the glass cracks off freely and consequently 
repairs to pipes of this material are much less frequently re- 
quired than to pipes made of iron or soft steel.— Machinery. 
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RESULT OF M. C. B. LETTER BALLOT 


The Master Car Builders' Association has issued circular No. 
7 which gives the result of the letter ballot on subjects con- 
sidered at the 1914 annual convention of the association. A 
total of 101 subjects was voted on, with as many as 2,150 votes 
being cast on some of the subjects. The following is the result 
of the letter ballot: 

Standard and Recommended Practice.—Eleven subjects -were 
considered in this report. The climination of the skeleton wedges 
amd the change in the coupler yoke, as suggested in the com- 
mittee's report, were adopted. The location of the signal lamp 
socket and the marking of freight equipment cars, however, were 
rejected. The 6 in. by 11 in. journal box lid key was adopted as 
recommended practice, and the following subjects were ad- 
vanced from recommended practice to standard: 6 in. by 11 in. 
journal box and details, 6 in. by 11 in. journal bearings, wedge 
gage and dust guards; end for a hopper door operating shaft; 
brake cylinders and triple valves for cars built after January 1, 
1915; iocation of bolting lugs of air brake hose; hose labels; 
and dimensions for steel and steel tired wheels. 

Train Brake and Signal Equipment.—The design of conduct- 
or’s valve, the method of cording and the number to install, 
together with the color and material of the cord fer the con- 
ductor’s valve and signal valve were rejected. The revision of 
the air brake and train air signal instructions and the elimination 
of questions and answers regarding air brakes were adopted. 

Brake Sloe and Brake Beam Equipment—The revision of 
the specificaticns for tests on No. 2 brake beams, as presented 
by this committee, was rejected. The question as to whether the 
No. 2 brake beam should be adopted as recommended practice 
was also rejected by a large vote. 

Car Wheels.—Every subject referred to the association for let- 
ter ballot in this report was adopted. They are as follows: 
Change in the wheel defect and worn coupler gage, change in 
specificaticns for thermal tests for cast iron wheels, change in 
the method of marking wheels, change in the title of M. C. B. 
sheet M, change in specifications for branding solid wrought- 
steel wheels, diameters for steel tired wheels, diameters for 
wheel cenicrs, method of mounting tires, and the maximum and 
minimum flange thickness gages. 

Car Trucks.—A number of subjects was voted on under this 
committee report. The limiting dimensions for cast steel truck 
sides were adopted, but the specifications and the variation in 
weight of truck sides were rejected. The recommendations of 
the committce for the rejection of truck sides and for the gages 
for cast steel truck sides were adopted. The designs submitted 
for 80,000-1b., 100,000-Ib. and 140,000-lb. cast steel and pressed 
steel bolsters were all rejected, as were the specifications for 
the cast stecl bolsters. The gages for the truck bolsters, together 
with the side bearing clearance of new cars. was adopted, but the 
spread of the side bearings was rejected. The construction of 
center plates for standard freight cars, as suggested for the dif- 
ferent capacity cars, was rejected, as were thc gages for center 
plates and a suggestion for the elimination of safety hangers. 
The recommendations concerning truck springs, however, were 
adopted. 

Train Lighting.—Under this report the pulley seat for tapered 
or straight axles, the use of safety hangers for battery box 
trays and the change in shape of the electric light bulbs were 
adopted, but the dimensions given for battery boxes were re- 
jected. 

Tank Cars.—The suggestions made by this committee were all 
adopted and consist of an addition to the general requirements 
of tank car specifications, a revision of sections five and seven in 
the specifications, and the addition to them of section eight. 

Specifications and Tests for Matcrials—All the specifications 
submitted by this committee were adopted except one. Those 
adopted consisted of specifications for air brake and signal hose, 
welded pipe, heat treated knuckle pins, steel axles, refined 
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wrought iron bars, helical springs, and chains. The specif- 
cations for air brake and signal hose and steel axles were ad- 
vanced to standards of the association. The specification for 
journal box brasses was rejected. 

Car Construction —Under this report the minimum require- 
ments in the center sill design for new cars, the design and 
strength of ends for new box cars, and the placing of placard 
boards on box cars were adopted, but the specifications for car 
doors and the suggestions of the committee concerning draft 

gears were rejected. 
~ Loading Rules—All the changes in the loading rules were 
adopted. 

The reports of the committees which were voted on in this 
letter ballot were published in the Daily Railway. Age Gazette 
of June 11, 12 and 13, 1914. 


SAFETY APPLIANCE STANDARDS" 


BY R. M. BERG 
Inspector of Contract Work, Lake Shore & Michigan Southern, East 
Rochester, N. Y. 


It will be my endeavor in what follows to bring before you the 
reasons for the passing of the Safety Appliance Act, as they 
have come to me in looking over government reports and to re- 
call to you in a way, why safety appliances have become stand- 
ardized. 

In the early stages of railroading, the equipment of the dif- 
ferent roads was but a matter of conjecture to the heads of 
those roads, and interchanging of equipment with that of an- 
other road was not thought of. The necessity of standard equip- 
ment, as well as rates, was not felt; but as the commercial 
possibilities grew it became necessary to bring this equipment 
and the rates to a standard, so that delay in the transporting 
of commodities would be eliminated and the public given bet- 
ter and more evenly rated service. Having grown from a pri- 
vate business to one of national scope, the railroad affected the 
people more directly than before as it became a necessity. This 
brought about federal action and the Interstate Commerce Com- 
mission was appointed to regulate commerce and that which ap- 
pertains to it. 

Freight equipment was being damaged, the lading lost or 
demolished and the numerous accidents caused the Interstate 
Commerce Commission to co-operate with the more aggressive 
roads, and in 1895 the standard height of draw bars was de- 
cided upon after consulting with the American Railway Asso- 
ciation. In 1868 it became necessary to have all trains engaged 
in Interstate Commerce equipped with 50 per cent automatic 
brakes, amended in 1910 to read at least 85 per cent. Along 
with this came the automatic couplers, and as a matter of safety, 
grab irons or hand holds were required to be securely fastened 
to the ends and sides of cars. 

The rapidly increasing business was so great and accidents 
occurred with such rapidity on account of the inefficient appli- 
ances provided to protect the employee, thet the commission had 
to again assert itself and co-operate with the employee as well as 
the employer, and established in 1911 a set of dimensions and 
clearances for freight equipment that would govern all common 
carriers engaged in interstate traffic. In compiling this code, 
it was apparently their idea to employ only such appliances as 
would be of need to protect the life and limb of the employee 
and yet not necessitate an unnecessary expenditure of money 
on the part of the company. 

While I am not an authority as to the exact reasons given 
for each dimension and clearance, deduction points towards a 
few of them as given below; these may appear very plain and 
apparent reasons, but it is just my intention to recall these to 
your mind. 


eegene 


*From a paper read at the meeting of the Niagara Frontier Car Men's 
Association, Buffalo, N. Y., September 23, 1914. 
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"Hand-brakes shall be of an efficient design and work in har- 
mony with the power brake." Should they not work in harmony 
a separate set of brakes would be necessary. 

"The brake shaft should not be less than 174 in. in diameter." 
This was found to be the smallest practical diameter to with- 
stand the maximum power in setting the brakes, with a small 
allowance for safety. Welds, on account of the uncertainty of 
true welding, were impractical. | 

A 15-in. brake wheel was found to be oí such size as to pro- 
vide sufficient leverage to set the brake with the strength of an 
average man. Any material other than malleable iron, wrought 
iron or steel, would either not be of sufficient strength or would 
not be economical. 

The brake shaft is located in such a position that it will not 
interfere with the efficiency of either the running boards or end 
ladder. 

A 4 in. clearance around the brake wheel is allowed as being 
a minimum space wherein a man can effectively operate the 
brake with safety. 

The brake shaft step, gooseneck or stirrup, as it may be 
colloquially termed, being of U shape, provides the greatest 
degree of efficiency while setting the brake, as it guards against 
the tangling up of the brake chain. 

The square fit at the top of the brake shaft gives better re- 
sults by not permitting the brake whecl an undesired amount 
of freedom as is often found the case with a round fit. The 
taper of 2 in 12 is in common use in mechanical work. 

hunning boards are given a width that will allow a man to 
walk on them without the necessity of stepping off when he 
becomes momentarily unbalanced by the motion of the car. The 
latitudinal one is wider, as it is placed near the end of the car 
and where one may become more affected by the height; also 
to cover extreme widths allowed for locations of the ladder on 
the side of the car. 

The 19 in. spacing of ladder rounds is the average height of 
a man's foot from the floor when his knee forms a right angle. 

The 16 in. length of tread is long enough to conveniently 
place both feet on the ladder round without interference or 
extra precaution. 

The 8 in. spacing from the end or side of the car to the in- 
side of the ladder is a maximum distance in whiclt a man can 
conveniently reach around from one to the other without 
stretching. 

The end and side ladder rounds coinciding produce safety on 
account of the dependability upon where one is to step when 
he passes from one to the other. 

A 2 in. clearance is given because the length from the middle 
of the second phalanx of the middle finger of a man's hand is 
approximately 114 to 134 in. The other quarter inch is al- 
lowed as a margin of safety ; also it allows a depth great enough 
to secure a foot hold. 

The end clearance of 12 in. allows a minimum space of 24 in. 
for a man to utilize to work in or in climbing an end ladder 
between two cars, should he be forced to go between them. 
This is the minimum space used by a man of average size. 

Roof hand holds are spaced between 8 and 15 in., on account 
of the average length of a man's forearm with fist doubled up 
being 15 in.; 8 in. allows a more convenient distance with a lo- 
cation such as to secure a safe application. 

The location of side and upper end hand holds is such that it 
is in a line parallel to a man's head, a convenient distance 
for a man to reach without losing his bearing. The lower end 
hand holds are located in such a position as to be easily ac- 
cessible should a man be forced to use them while between cars. 
The additional end hand hold used with the outside end sill is lo- 
cated at such a height as to be convenient in passing between 
two coupled cars. 

I have found it a matter of great convenience when studying 
this act to think of these deductions with the figures themselves, 
as they provide a better basis upon which to work. 


STEEL CABOOSE FOR THE PENNSYLVANIA 


An Eight-Wheel Car, 29 Ft. Long and Weighing 
38,000 lb.; Design Has Not Yet Been Standardized 


The Pennsylvania Railroad has recently designed and built at 
Altoona an all-steel cabin car or caboose designated as class N-5. 
This car has not been made standard, but is a tentative design 
and will be thoroughly tried out on different parts of the road 
before a decision is made as to its suitability. The severe con- 
ditions to which the car will be subjected made it necessary that 
the construction be as strong as that of heavy steel freight cars, 
and very careful consideration has been given to each feature of 
the design, including those which tend to add to the comfort and 
convenience of the trainmen. 

So far as can be learned, this is the first all-steel caboose ever 
built, the inside lining, the flooring through the passageway, the 
platform floor and the window sash being the only parts for which 
wood is used. The car weighs 38,000 Ib. and is 31 ft. long from 
face to face of drawheads, 14 ft. 91% in. high over the cupola 


diaphragms 3$ in. thick are located 3 ft. 7 13/16 in. on either side 
of the center line of the cupola, which is 1274 in. off the center 
line of the car, and are riveted to the center and side sills. The 
usual body bolster has been eliminated and the body side bearings 
are supported by steel cantilever castings, which are riveted to 
the center sills and to a 1⁄2 in. tie plate, which extends across 
the bottom of the center sills and outward to the ends of the 
side bearing castings. 

The side sill, or side floor supporting member. is a 4 in. by 4 
in. by 3$ in. angle, with the back turned outward. This angle is 
continuous between the side and end sill connecting castings, 
which form the side supports of the platforms and connect the 
side sills, the diagonal braces and the end sills, and are shaped 
at the outer ends to form corner push-hole pockets. The diagonal 
braces are of U-shaped section, 6 in. wide and 3$ in. thick, 


First All-Steel Caboose Bullt for Service on the Pennsylvania ^ 


lamp, and 10 ft. 2/4 in. wide over handholds. There is a 30 in. 
platform on each end, with a 134 in. floor and side box steps. 
Ratchet hand brakes are used. 


UNDERFRAME 


The center sill construction of the underframe is similar to 
that used on the Pennsylvania's steel freight cars, being composed 
of two 10 in. 25-Ib. channels, a 21 in. by % in. cover plate riveted 
the full length of the center sills, and a 4 in. by 4 in. by 34 in. 
angle riveted to the bottom of each channel on the inside, and 
extending continuously between back draft lugs, the total area 
being 36 sq. in. This construction is reinforced by a striking 
plate at each end, a center plate reinforcing casting above the 
center plate, and pressed steel spreaders between the diaphragms. 
The front and back draft lugs are cast integral with the striking 
plate and the center plate reinforcing castings. Two dished 
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with 3 in. flanges turned downward. They are flattened out 
at either end and riveted to the top flange of the center sills 
and the side and end sill connection. 

The end sill is also a pressed U-shaped section, which is fas- 
tened to the striking plate and the side and end sill connecting 
casting. The entire underframe, with the exception of the plat- 
form, is covered with % in. steel plate, which extends from the 
center sill cover plate to the side sill angle. The brake rigging 
supports and the equipment box, which is 4 ft. long, 23 in. deep, 
and 21% in. high, are secured to this floor sheet. The equip- 
ment box is made of % in. sheets, with a door at the front 
which swings down. 


SUPERSTRUCTURE 


There are no posts used in the superstructure, the transverse 
stiffness being obtained through the end construction and bulk- 
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heads, which form the sides of the lockers at the center of the 
car. These bulkheads are so located that they are directly above 
and riveted to the diaphragms of the underframe, thus forming 
four stiffeners at the center of the car each 3 ft. deep. The sides 
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At the corners, the side and end sheets are connected by a 3/16 
in. cover plate, which acts as a corner post. The end construction 
is of the same general design, the sheets being fastened to the 
underframe by a 2 in. by 2 in. by % in. angle, as well as riveted 
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Elevations of the Pennsylvania Steel Caboose 


and ends of the car are made up of Y4 in. sheets and a 4 in. by 
V, in. belt rail. The bottom panel is composed of two sheets, 
joined on the center line of the cupola by a butt strip, and butting 
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beneath the corner cover plate, the belt rail and the end door 
frame. The end is further supported by two 4 in. channels, which 
act as door posts. These channels are fastened at the bottom to 
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Underframe Construction Used on the Pennsylvania Steel! Caboose 


against the top side sheets beneath the belt rail, which is 4 ft. 2 
in. from the bottom of the side sill angle. The top panel is com- 
posed of three sheets, which are connected by the window frames. 


a cast steel threshold plate and the underframe, while at the top 
they are secured to the roof sheets. 
On the inside of the belt rail, and at the eaves, extending from 
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end sheet to bulkhead, is a U-shaped section, which stiffens the rail being incorporated with the eaves, while the window sill 
sides of the car at these points and also provides a means of se- forms the bottom guide. This construction is such that when 
curing nailing strips for the support of the lining. the window is pushed up against the end projection strip it 

The side window frames, which are riveted to the outside of forms a weathertight construction. The object in placing the 
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Floor Plan Showing the Location of the Different Interior Fittings 


the side sheets, are 3/16 in. thick. A 1⁄ in. by 3/16 in. filler ex- windows outside is to leave the interior smooth. The sides of 
tends along the top of the side sheets, between the window frames, the cupola are inclined towards the center line of the car to 
so that it is possible to extend them up under the roof sheets, allow for tunnel clearance. 

making the construction waterproof and at the same time form- ROOF 

ing a straight surface to which the roof sheets can be attached. The roof sheets, which are 3/32 in. thick, extend lengthwise of 
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Cross Sections Through the Pennsyivania Caboose 


The cupola extends 2 ft. 6 in. above the body of the car and the car in three panels, two of which, forming side panels, ex- 
is of the same general type of construction. The side and end tend down over the sides of the car and fasten to the side sheets 
windows of the cupola are all hung on the outside, a top guide and eaves; a central panel, which overlaps the two side panels, 
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is secured with 1⁄4 in. rivets spaced 1% in. apart. Tar paper is 
placed between the lap of the center and side sheets, to insure 
a watertight joint. The main roof is supported by U-shaped 
purlins, which extend from the end sheets of the car to the 
cupola end sheets. The cupola roof is of the same construction. 
These purlins answer the double purpose of supporting the roof 
and providing a means of securing nailing strips for the ceiling. 

The main roof extends over the platform 2 ft. 27 in., and has 
a 2 in. by 2 in. by % in. angle extending around the edge, which 
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Platform Arrangement and Truck of the Pennsylvania Stee! Caboose 


lends stiffness to the structure and also acts as a weather strip 
for leading the water away from above the platform. 


INTERIOR ARRANGEMENT 


Convenience, comfort and safety were given great consideration 
in fitting up the inside. The car is equipped with a stove for heat- 
ing and cooking purposes, a drop table, water cooler, washstand, 
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stove end and two at the opposite end. The lower bunks are of 
a box type, 6 ft. 10 in. long and 2 ft. 5 in. wide, and are arranged 
for the storing of equipment necessary to the car in the bottom. 


Interior of the Pennsylvania Caboose 


The upper bunks, which are of the same dimensions, are attached 
to the belt rail by means of a cast steel hinge bracket, and when 
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Longitudinal Section Showing Arrangement of One Side of the Caboose 


refrigerator, desk and hopper, as well as lockers, drawers and 
cupboards for the men's personal belongings. Three pairs of 
bunks, upper and lower, are located along the sides, one at the 


not required may be lowered and used as a back for the lower 
bunk when used as a seat. 
held in position by chains secured to the roof purlins, and hooked 


The upper bunks, when raised, are 
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to the side of the bunk frame, which is composed of 134 in. by 
134 in. by !4 in. angles, to which wooden nailing strips are se- 
cured for tacking down the canvas top. Including cupola seats, 
the car has sleeping facilities for eight men, the cupola seats 
being the same width and length as the bunks. 

The lockers, which are located between the bulkheads and the 
lower cupola seats, contain the refrigerator in the lower center 
section, on the side opposite the stove and the hopper in one of 
the end lockers on the other side. The arrangement is such that 
there is ample room for dishes, food, lamps, oil and waste. All 
locker doors, drawers, shelves, etc., are 1/16 in. thick. 

The side and end windows are above the belt rail, so that the 
light is not cut off when the upper bunk is raised. The side win- 
dows are fixed, while those at the end, including the end door 
windows, may be dropped. All locks or catches, with the excep- 
tion of the refrigerator door lock, are tlush, thus eliminating pro- 
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WOODEN CARS IN FREIGHT TRAINS" 


BY G. E. SMART 
Master Car Builder, Intercolonial Railway, Moncton, N. B. 


A few years ago the 30-ton all-wood freight car was consid- 
ered standard, but since the introduction of steel in car build- 
ing it has replaced wood and today we have all-steel coal cars, 
all-steel box cars lined with wood, and steel underframe cars 
of all classes of 40 and 50 tons, and a few even of 75 tons ca- 
pacity. There are, however, a large number of wooden under- 
frame cars still in service, and the question is, what can be done 
to make this class of car safe to be handled in long trains and 
mcet the severe usage that they receive in yard switching? 

The draft gear problem is certainly the most important. The 
annual cost of repairs to cars that are damaged through draft 
gear failures, and loss and damage claims resulting therefrom 
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Longitudinal Section Showing Arrangement of One Side of the Caboose 


jections against which a man might be thrown by a sudden lurch 
of the car. The cupola is also equipped with a safety rail, ex- 
tending between the end sheets of the cupola on the center line 
of the car, which is of convenience as a handhold. 
TRUCKS 

The car is equipped with specially designed arch bar trucks of 
5 ft. wheelbase, having axles with 334 in. by 7 in. journals. The 
usual column castings are replaced by a malleable casting which 
serves as a column casting, brake hanger support, spring seat, 
and spring plank extension. The bolster is of the inverted U- 
shaped type, with malleable iron stiffening castings, spring seats 
and bolster guides. The springs are full elliptical. 34 in. long and 
there are three in each group. The spring plank is U-shaped, 3⁄4 
in. thick and 8 in. wide, with 11% in. vertical legs turned upward. 
It extends across the truck 45% in. beyond the center line of the 
arch bars, and is flattened at either end and bolted to the bolster 
guide spring seat and brake hanger support. 


BATTLESHIP DBoireRs.— The boilers of the battleship Nevada, 
just launched are to carry 295 lh. gage pressure. Oil-fired Yar- 
row type boilers will be used.— Power. 


exceed the cost of all other repairs made to freight car equip- 
ment. What are the causes of these failures? 

First, the introduction of heavier power and longer trains; 
second, the placing of light and heavy cars together in trains; 
third, rough switching of cars in yards. 

With regard to the first and second causes, the tractive effort ` 
of locomotives has increased during the last few years from 
20,000 Ib. to about 45,000 Ib. for locomotives in general use in 
Canada, and in the 2-10-2 type used on United States roads to 
84,000 Ib. In addition, there are in use in certain sections of the 
country, locomotives of the Mallet type, with a tractive effort 
of 110,000 to 120,000 Ib. The average number of cars hauled 
in a train a few years ago was 25, the train being approxi- 
mately 1,000 ft. long. Today ordinary trains are composed oí 
60 to 100 cars, and a train of 100 cars would be approximately 
4,000 ft, or about three-fourths of a mile long. What chance 
has a wood frame car under the conditions as they exist today 
on the front end of such a train? If a car of this type were to 
be traced from the time it leaves the terminal it would be found 
that it was necessary to remove parts of the load quite often, 


*From a paper read before the Canadian Railway Club, Montreal, Que., 
October 13, 1914. 
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which, beside the expense of repairs results in delay to freight 
en route, and is the cause of many damage claims. 

The solution of the problem does not lie altogether in the 
physical characteristics of the car or entirely in the mechanical 
department. The operating officers should co-operate with the 
mechanical department in reducing the íreight car repairs by 
arranging as far as possible that cars with all-steel construction 
or with steel underframes, or those with steel center sills be 
placed in the front end of the trains. It is a fact that we find 
light capacity cars with wooden underframes or empty flat cars 
leaving the terminal on the head end of long trains, and in the 
majority of cases the cars are billed through and will not be set 
off between terminal points, unless set off on account of draft 
gear failure. This could be avoided if the cars were placed 
towards the rear of the train before leaving the terminal. 
There are railways which recognize the necessity of placing 
weak cars toward the rear of the train, and they provide cards 
stating that they must not be placed more than 15 cars from 
the caboose. This indicates that the car is in such a condition 
that it must be so located in the train, but is safe in ordinary 
service to be hauled to destination. If this is done delay and 
extra switching on account of draft gear failures would be elimi- 
nated, and it would not be necessary to move the lading. 

The third cause, "Rough switching in yards" is a great factor 
in car repairs. There is no speed limit for switching in yards, 
nor are there any rules in force governing the speed of locomotives 
in switching service. If one were to confer with the car in- 
spectors and obtain their opinion as to where most damage is 
done to cars, I think I am safe in saying that their answer would 
be in the switching yards, as their daily experience in inspecting 
cars immediately on arrival and aíter they have been switched 
in the yard will confirm this. This is only a small item as com- 
pared with actual damage started in the yard, which, through 
the cars being necessarily weakened thereby, is aggravated after 
leaving the terminal and results in many cases in the cars break- 
ing down before reaching destination. A visit to a freight car 
yard will show that it is just a question of how fast the cars 
can be switched together, the speed that the cars are traveling 
is not considered, hence cars are found buckled up in yards and 
the draft gear pulled out and lying around. 

There should be some speed limit in yards to prevent this 
destruction of equipment. The time lost in switching out bad 
order cars damaged in the yard and in taking them to the repair 
track would often offset the time gained by excessive speed used 
in switching. The cost of repairing these cars must also be 
considered, and the thousands of dollars of damage done to the 
contents of cars that are not set out for repairs. 

What is the mechanical department doing today to overcome 
these troubles? 

First, thev are building steel frame cars to certain specifications 
with stronger types of draft gear. 

Second, applying steel underframes or steel center sills and 
steel ends. 

Third. applying steel draft arms to the wood center sills. 

Fourth, applying heavier types of couplers and draft gear, 
and using friction draft gear. ' 

The demands of modern railroading require the stopping 
of a high speed train in about two minutes and the draft gear 
is expected to absorb the shock. The air brake department 
can help to eliminate the strain on the draft gear by instruct- 
ing the enginemen as to the proper method of handling the 
long trains. The principal thing is to control the slack to pre- 
vent it from running in or out harshly. Slack in draft gear 
cannot be prevented, as it is due to compression of the springs, 
and the heavier the locomotive and the longer the train, the 
greater the care that is required. Enginemen are instructed 
in the air brake instruction car how this should be done, but 
the general air brake inspector should see to it that the rules 
ere followed out in actual service. 

The vital question today before the car department is how 
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to keep these wooden underframe cars in service. The ma- 
jority of the railroads are destroying the 40,000-lb. cars, but 
the 60,000-1b. and 80,000-Ib. cars that were built with wooden 
underframes and short draít timbers are not any stronger and 
cannot withstand the heavy service and severe yard conditions 
of today. Unless the operating department will assist in re- 
ducing the damage done to cars and thus reduce freight car re- 
pairs, and also keep the cars in service by marshalling this class 
of car on the rear end of the train, and excrcising greater care 
in switching cars in the yard, the cost of freight car repairs 
will increase and the repair tracks will be full of bad order cars. 
The only other remedy is to spend money to apply steel center 
sills or steel draft arms, so arranged as to strengthen the present 
wooden center sills, and in addition to this reinforce the end of 
this class of cars. But the strongest car built cannot withstand 
the severe usage received in yard switching operations today. 


ROCK ISLAND LUNCH COUNTER CAR 


The accompanying photograph shows the interior arrange- 
ment at one end of a new combination lunch counter and dining 
car, just put into service by the Rock Island Lines on the 
"Californian" train, to operate between Dalhart, Tex. and 
Santa Rosa, N. M. One-half of the car is devoted to a lunch 
counter, with a seating capacity of 12. The chairs are sta- 
tionary, revolving, and furnished with high backs, and the car 
is equipped to handle all orders quickly. The remainder of 
the car is devoted to the regulation dining car service, there 
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Interior of the Rock island Lunch Counter Car 


being six tables, three on one side, each with a seating capacity 
of four persons, and three on the other side, each with a seat- 
ing capacity of two persons. 

The car has been rebuilt at the Rock Island shops for the 
purpose of providing a service suitable to the conditions pre- 
vailing through the territory in which it will operate, where it 
is necessary to maintain a fast schedule and where eating houses 
are comparatively few. Dining facilities on this train are im- 
perative, but the demand for ordinary dining car service is so 
limited that the service is expensive to maintain. 


AUTOGENOUS WELDING 


The following is taken from a report presented by C. L. Dick- 
ert, assistant master mechanic, Central of Georgia, at the con- 
vention of the International Railway General Foremen's Asso- 
ciation, held in Chicago, July 14-17: 

We have the electric and oxy-acetylene plants installed at 
Macon shops. One of our greatest troubles is breaking in oper- 
ators and holding them on the job after they have learned to 
handle the torch successfully. Each craft does the welding of 
metals that originate in their respective departments. A black- 
smith of the right caliber would, in my opinion, be the right 
man to handle the welding, as he has the knowledge of heating 
rnetals, taking care of expansion and contraction, whether or 
not the metal is overheated, etc. 

Electric Welding.—A field in which electric welding has 
proven very successful and profitable is that of welding flues to 
the back flue sheets. We have in service today over 90 loco- 
motives with flues welded to the back flue sheet, making a total 
of about 27,000 flues, and we have our first engine to fail on 
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Fig. 1—Method of Welding Boller Sheets by Electric Process 


line of road with flues. We have, however, had some few 
flues to leak after being in service a short while, which was 
due to bad beads on the flues when they were welded in. If 
part of the bead is off, exposing the copper, it is very difficult 
to get a good weld. 

Our first experiment on flue welding was tried out on an 
eng.ne that was shopped for a new back flue sheet. The sheet 
was so badly worn and buckled that it was impossible to keep the 
flues tight. The flue beads and sheet were thoroughly cleaned with 
a sand blast, given a light working, and the flues were welded 
in. This engine was put back in service June 1, 1913, aud to 
date has given no trouble from leaking. 
hydrostatic test was applied, and no leaks developed. This job 
was done at a cost of $14.68, where new flue sheet would have 
cost about $150, and the engine would have been held out of 
service for at least thirty days. 

It is an easy matter to get the full life required by law out 
of a set of welded flues, thereby increasing the flue mileage, re- 
ducing the cost of maintenance, eliminating overtime in the 
roundhouse and on the line, and at the same time reducing 
the flue forces in the shop. 

When new flues are to be welded, we apply them in the usual 


583 


SHOP PRACTICE 


During this time a. 


manner, viz.: Copper ferrules, roll, bead and prosser. A heavy 
bead is built up in welding the flues to the flue sheet, This 
leaves a rough finish. Some roads shape up the beads with a 
cutter, while others go over them with a beading tool to smooth 
them over. We find this is not necessary. The time welding 
2 in. flues will average 14 per hour. In a few instances the oper- 
ators have welded as high as 21 flues per hour. 

Where welded flues are to be removed it only requires a few 
hours longer to cut off the beads. We found that flue sheet 
is in better condition than before welding in the flues, as the 
welding builds up the sheet around the flue holes to about the 
original thickness. We have a tool for facing off the rough 
surface after the flues are removed, making a good, clean sheet 
for applying new flues. 

Welding in half side sheets and patches, repairing mud rings, 
etc., have proven very successful and profitable with the electric 
process, which will be seen from the following comparison be- 
tween the old method of rivets and patch bolts. 

A crack 3% in. long developed in the mud ring corner, and 
was electric welded at a cost of $1.18. The old method of patch- 
ing would have cost about $15, and engine would have been 
held out of service for at least three days. Two half side sheets 
welded in, 20 ft. of welding. Time 26 hours. Labor cost $10.37. 
Old method about $42. Two half side sheets and half door 
sheet, 26 ft. welding. Labor $13.90, old method about $61.50. 

On new smoke box and extension front ends all butt joints are 
welded, saving about $3 on each job over the old way of straps 
and rivets. Quite a lot of welding with the electric outfit is 
being done on tank work. Corners are cut out and patches 
welded in, reinforcing the same as on boiler work, and we have 
no further trouble with leaks. Patches, half side sheets, half 
door sheets, and in fact all boiler plate work, in preparing for 
welding, are beveled to 45 deg. the two inner edges coming 
together, and sheets securely fastened with temporary bolts. 
A ripper 3/16 in. thick is run through, making a 3/16 in. open- 
ing on the inner side. The operator, when welding, welds from 
3 to 4 inches flush with the sheet, and then goes back and rein- 
forces the weld to about 60 per cent of thickness of plate. See 
Fig. 1. 

Cracks in the side sheets that extend from one staybolt to 
another, are V'd out the same as preparing a patch, and the stay- 
bolts are removed and the holes welded up. Unless the rivets 
are loose to begin with, it is not necessary to remove them as 
they do not loosen up from welding. 

While the electric welding of cast iron as a general proposi- 
tion has not proven satisfactory, especially on parts that are 
under strain, we are successfully welding up cracks in smoke box 
doors and fronts. 

Electric welding has proven very valuable and profitable to us 
in filling up worn links, link blocks, blade Jaws, saddle pockets 
and cellar bolt holes in driving boxes; welding new notches in 
quadrants, worn places in frames caused by spring rigging wear- 
ing; building up piston fits to crossheads, rod ends and straps; 
in fact everything that is worn or broken that it is possible to 
reclaim at a profit. There is no limit to its usefulness, as we 
always find something new to be done. 

Oxy-acetylene Welding —Oxy-acetylene process of welding 
and cutting has passed the experimental stage, and has made a 
more rapid growth in the past few vears in railroad work than 
all the preceding years combined. The Central of Georgia Shop 
at Macon is now being equipped with a strictly up-to-date plant, 
which is being installed by the Oxweld Railroad Service Com- 
pany. The generator house, which is located a short distance 
from the main shop, consists +f three rooms. In the first room 
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we have a 400-lb. total capacity generator. In the next room 
we have a twenty cylinder manifold, and the next room is used 
for supplies. The generator is duplex, having two generators— 
one on each side of a gas bell. In this way there is never any 
delay in charging the generator. The manifold works on the 
same principle, having ten 250 cu. ft. cylinders cut into line at 
a time. 

The two gases are piped through the erecting, boiler and tank 
shops, stations being located at most convenient places to reach 
the work. In the erecting shop we have stations between every 
other pit, making it possible to reach any part of an engine 


Oi! Weld, Top and Bottom 
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In welds of this character. the frame is jacked open 
all we can get and wedge forced in as thick as we can 
get i! E allowed for expansion. 


Fig. 2—Difficult Oll Weld, Top and Bottom Frame Rails 


with a short length of hose. The stations through the boiler and 
tank shops have the same spacing. 

We are installing the low pressure system, which means an 
acetylene pressure of less than one pound per square inch. The 
constant pressure obtained in the low pressure system 1s an as- 
surance of a neutral cone on the blow pipes. The oxygen line 
carries 40 lh. pressure in the pipes, with proper adjustments at 
the blow pipe. The acetylene valve on blow pipe is opened wide, 
leaving only the oxygen valve to be adjusted. 

Oxy-acetylene welding and cutting is indispensable in a railroad 
shop. In cutting it has the field to itself. The cutting, alone, is 
a paying proposition, saying nothing of its many advantages in 
welding over other methods. Our practice in removing fire- 
boxes is to cut the fireboxes up into sections with the oxy- 
acctvlene gas, and punch the sheets out. The average time in 
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Fig. 3—Method of Laying Pipe for Oxy-Acetylene Systems 


cutting out a firebox in this manner is five hours, thereby saving 
the breaking of the staybolts and radials. Following are some of 
the most important jobs that we have done in boiler department, 
and the life and results from the oxy-acetylene welding: 

Half side sheets and half door sheet welded in a firebox May 15, 1912. 
No trouble, still good. 

Half door sheet welded in, June 28, 1912. No trouble, still good. 

Half door shect and patch in side sheet, welded January 18, 1912. Patch 
in side sheet failed March 10, 1913. = 

Four patches welded in outside firebox sheets where spring gib wore holes 


in boiler, October 31, 1912. These patches are still good. Never gave 
any trouble. 
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Half door sheet, extending 8 in. on each side sheet, welded in, November 
25, 1911. Still good, no trouble. | 

Half side sheet 10 ft. 4 in. long, welded in, November 4, 1912. About 
2 in. of this weld gave way. Trouble stopped by caulking. 

Half side sheets and half door sheet wclded in the firebox, February 27, 
1912. The weld on right side sheet failed May 6, 1912, had to be patched. 
Balance of job—good. 

Patches at front mud ring corners welded in, December 24, 1912. No 
trouble, still good. 

New collar welded in two-thirds of fire door hole, November 12, 1912. 
No trouble, still good. 

Half door sheet welded in, May 26, 1913. No trouble, still good. 

Two cracks welded in top knuckle of back flue sheet flange, September 
30, 1911. Weld held until firebox was removed in November, 1913. 

Two patches welded on bottom corners of back head, March, 1913. 
Patch failed on right side in August, 1913. Repeated attempts were made 
to weld this by electric process but failed, and finally had to resort to 
patch bolt gatch. 


The cutting torch is used very extensively in the boiler depart- 
ment. All patches, all side sheets, all fire boxes, and all holes in 
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Fig. 4—Front Tube Sheet Repaired by the Oxy-Acetylene Process 


the cab, cab and running boards, are cut with the oxy-acetylene 
torch. 

Thermit Welding —The welds we have made with thermit 
have proved very satisfactory. Have quite a number of frames 
welded that have been in service several years. Some few welds 
failed in service, the percentage of failures being very low. 

Oil Welding. —Oil welding of locomotive frames has been the 
practice at the Macon shops for the past two years. Quite a 
number of welds have been made during this time which have 
proven very successful. The success of oil welding, like all other 
methods of frame welding, depends largely on allowances made 
for expansion and contraction. The most difficult job we have 
found is shown in Fig. 2 where top and bottom rails are broken. 
We have made two welds of this nature, one of which failed 
and the other still in service. 

There is but little expense attached to this method of welding. 
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The outfit consists of small oil burner, oil tank and two small 
battering rams. The entire outfit is mounted on four wheel 
truck which is easily handled around the shop. The material 
used, crude oil, fire brick and fire clay, costs about $2. The bal- 
ance of the expense is labor, which amounts to about $6, mak- 
ing a total cost for preparing and welding frames, an average 
of $8. In preparing a frame for welding we cut out straight 
through the frame where it is broken, with the acetylene torch, 
trimming off afterwards with a hammer and chisel to get rid of 
the scale and burnt metal made with the torch. The írame is 
then jacked apart and good hammered iron inserted, leaving 
projection of % in. all around. A furnace is built around the 
frame with fire brick, leaving an opening for the burner which 


Fig. 5—Three-Fourths of Door Sheet Removed 


is placed within a few inches of the opening. When the frame 
is brought close to the welding heat, the oil is cut down, allow- 
ing the heat to soak thoroughly through frame. The oil is then 
gradually increased until the frame reaches a welding heat, and 
the jacks are removed, letting pressure come on the weld before 
the furnace is knocked down. The furnace is then knocked 
down, and hammers and battering rams are used for hammering 
up the dutchman, leaving the frame slightly reinforced. While 
the heat is on all surplus metal is chipped off. 

We have found this method of welding to be the most eco- 
nomical, just as good as any. and better than some methods of 
heavy frame welding that we tried. 

Welding Practice on the Atlantic Coast Line.—For all heavy 
work, such as locomotive frames, thermit is used. For light 
work, such as boiler and tank sheets, steel car parts, small 
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broken castings, iron, steel, brass, aluminum, etc, the oxy- 
acetylene process is used. With thermit perfect welds on loco- 
motive frames in almost all localities have been made. The 
average cost for making thermit welds is from $15 to $20, not 
including the removal or application of parts necessary to make 
the weld. 

The cutting torch is used for a variety of operations. The 
welding torch is used to repair broken cylinders, all kinds of 
boiler work, broken steam and exhaust pipes, air pump heads, 
gear wheels, pulleys, built up the inside lap of slide valves, 
malleable iron parts for cars, parts for air drill, cast steel parts 
of various shapes, brass parts such as lubricators, brass and 
aluminum castings, and in fact there are very few parts which 
are usually found about a railroad shop which cannot be repaired. 
Autogenous welding has very materially reduced the cost of re- 
pairs, and in addition the engines are not kept out of service 
near so long as they would be had it been necessary to make 
repairs in the old way. In the boiler shop, alone, the oxy- 
acctylene process has reduced the labor cost 20 per cent or 25 
per cent. 

Welding Practices on the Delaware & Hudson.—That road is 
making a very considerable saving with the electric welding, 
and discontinuing its use would mean the manufacture of a 
great many new parts that are now built up and reclaimed. 

The oxy-acetylene system was installed last year by the Ox- 


Fig. 6—Copper Safe End on Charcoal Iron Tube 


weld Railroad Supply Company. The class of work done in- 
cludes the welding of various castings when defective, building 
up of the worn surfaces on the heavier castings (as this is a 
surer process than the electrical) welding of engine frames, 
which are not always successful, welding engine truck frames 
and cradles, all frame braces and brackets, plugging holes in 
heavy motion work parts, reclaiming nearly all tender bolsters, 
guides and pedestals, cracked locomotive bells, etc. On boiler 
work all firebox door sheets are welded when they join in the 
fire door hole, patches to boilers are applied, and sections to 
flue sheets and broken bridges are welded. In cutting, this sys- 
tem is indispensable. As to cost the total saving shows a con- 
siderable balance in favor of autogenous welding. 

Some of the fcatures to be guarded against with this system, 
especially if the shop is piped, are leaky joints in pipes, hose, 
fittings and connections. Keep the water bottles filled to pre- 
vent explosions, instruct the operators as to the use and abuse of 
torches, and use every means to consume the least gas, all of 
which rapidly runs up the expense. 

The Goldsmith thermit weld system is used for welding nearly 
all engine frames, this having proved the most desirable. The 
points to watch to make a successful weld are: Watch and have 
the surface hard and clean, as slag does not make a good weld. 
When welding a frame with two rails, that 1s, a top and bottom 
section, heat the section which is opposite the break to a red 
heat before pouring, so as to eliminate the contraction in the 
welded frame. Enlarge the weld as far as possible to insure 
strength. This method is used also in welding broken spokes 
in steel driving wheels. However, it is necessary to return and 
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shim the rim of wheel due to contraction, unless the entire sec- 
tion is cut out, rim and all, and raised about !4 in., the amount 
of the shrinkage on wheels. This pays on wheels with retaining 
rings. | 

Welding Practice on the Chicago, Milwaukee & St. Paul.— 
In regard to the welding of locomotive frames at the Dubuque 
Shops, Iowa, with crude oil: Over 200 welds successful on all 
parts of frames have been made in the last 5 years. If the frame 
is broken through the back or the brace, or the leg, the break 
is drawn together with clamps and the exact length is taken. 
Then a+2 in. hole is drilled down through the center of the 
break, and an air power hack saw saws out the broken parts, 
leaving a straight surface. Then the frame is expanded about 
7$ of an inch with screw jacks, and a tin template is made to 
fit the opening, and a block is machined to the template, making 
a nice fit. The block is driven to place ready for welding. A 
furnace is then built allowing 214 in. from each side of the 
block, and 3% in. on the top and bottom, and extending. out 
about 13 in. from the frame. The burner is then started, and in 
about two hours on a section 5 in. x 614 in. the frame will 
be ready to weld, which is done by dropping out the jack, 
allowing the pressure to come forward and make a perfect 
butt weld. The burner is quickly removed, and small battering 
rams are used to weld up the sides. If the frame should not 
come to the desired length a heavy battering ram is used, and 
with a few blows the frame is brought to the proper length. 

One of the particular points in the frame welding is to be sure 
to get the grain of iron placed the proper way in the frame. 
Also the average cost in welding these frames is about $7.50 for 
blacksmith work and $8 for machinist's work, making a total of 
$15.50. 

Conclusions.—Experience now indicates that the two methods, 
electric and oxy-acetylene welding, have advantages over each 
other in certain different operations. For welding flues to back 
flue sheet, filling in on caulking edges, reinforcing small corroded 
parts, or where it is important to confine the high temperature 
to as small an area as possible, due to contraction, the electric 
process is superior. 

For large boiler patch work, new half or whole side sheets, long 
cracks, or in work where suitable provision for contraction can 
be readily provided, and in cutting or removing defective parts 
on old sheets, the oxy-acetylene excels. It is therefore clear that 
in large shops the installation and use of both methods is not only 
desirable, but an excellent paying proposition. 

When the oxy-acetylene system is used precautions should be 
taken when pipe mains, valves, and fittings are first installed. An 
excellent method is to use galvanized pipe with all screwed con- 
nections soldered over, and leak gaskets at all flanged connec- 
tions, after which the pipe mains are encased in concrete with 
small expense as outlined on Fig. 3. All valves should be lead 
seat and tipped which can be applied to ordinary globe valves. 

The use of the apparatus and particularly the torch, requires, like 
everything else, some intelligence and experience to obtain the 
best results. The most important feature the operator must learn 
is to so manipulate his work as to avoid as far as possible exces- 
sive contraction of cooling parts. Welding of long vertical cracks 
or seams of firebox sheets can be nicely provided for by a small 
running stream of cold water each side of crack while the weld- 
ing is in operation and the heating of sheets thereby confined to 
a very small space. Horizontal seams and cracks in fire boxes are 
best made before mud ring rivets are driven. In the application 
of firebox patches suitable provision for the contraction of cool- 
ing parts can be frequently provided by slightly dishing or cupping 
the new patch to be applied which is afterwards pulled in straight 
by nut and bolt before staybolts are applied. 

In repairs to fire door cracks, experience strongly indicates, for 
back shop practice at least, better results are obtained bv cutting 
out the cracks, replacing by patches. The welding in by oxy- 
acetylene of new full, or half side sheets, or strips from 12 in. to 
24 in. high all round the bottom of throat sheet, outside sheets 
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or wrapper sheets, and back head is a most decided success from 
many standpoints, including a first class permanent tight job, 
great economy of both labor and material as well as the saving of 
time over the old methods. 

The Atlantic Coast Line has experienced most excellent success 
with boiler repairs made by the oxy-acetylene process at their 
Waycross, Ga. shops, including some very radical departures 
over the old method of repairs. Fig. 4 shows repairs to front flue 
sheet completed except reaming out flue holes where bridges were 
welded. Fig. 5 shows an engine after three-fourths of the fire 
door sheet has been removed for renewing. The portion of the 
old sheet removed was defective at the flanges where it was 
secured to the side sheets, along mud ring, and fire door cracks. 
It will be noted the good part of this fire door sheet where 
secured to crown sheet is retained. ` 

Fig. 6 shows a copper safe end welded onto a @harcoal iron 
flue which comprised one of a full set of flues so installed experi- 
mentally September, 1913, in a locomotive type of stationary boiler 
that previously had given a great amount of trouble due to pitting 


Fig. 7—Cracked Cylinder Repalred by an Oxy-Acetylene Weld 


of flues just inside of back flue sheet. The trouble previously 
experienced has been completely eliminated, and boiler still in the 
same continual service without flue repairs. It is worthy of men- 
tion, that of this set of flues when applied to boiler, not one 
failure occurred from leak in weld during test or since, which 
proves the adaptability of oxy-acetylene welding of dissimilar 
metals. Fig. 7 shows a cylinder repaired by the oxy-acetylene 
process. 

The thermit process of welding as applied to the railroad repair 
shop, particularly in its field of frame welding, maintains its ad- 
vantage in the element of time, portableness in manipulation, sim- 
plicity of apparatus required and its convenience to the smaller 
outlying points of modern facilities. In the back shop after the 
engine is stripped, ordinary frame fractures are thermit welded in 
four and one half to six hours from start to pour. Special rail- 
road thermit is now obtained already mixed with the proper pro- 
portions of one per cent nickel, one per cent pure metallic man- 
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ganese, and fifteen per cent low carbon boiler punchings, thus 
relieving the shop entirely from what previously was one of the 
most important features for best results. 

Unless a very high quality of crude oil is available, kerosene is 
much more desirable for preheating, since crude oil, particularly 
of the heavier gravities, leaves a sooty deposit or film of carbon 
on the heated parts which prevents the hot thermit metal from 
coming in direct contact with the stock. In order to obtain per- 
fectly sound welds with the thermit process, it is absolutely essen- 
tial when the pour is made, that the parts to be welded be at least 
a bright red heat. The preheating should be done inside the 
mould, and in this way not only the parts to be welded are thor- 
oughly heated, but also the interior of the mould as well. 

The report was signed by-C. L. Dickert, Chairman, C. of Ga.; 
R. B. Van Wormer, A. C. L.; C. M. Newman, A. C. L.; A. A. 
Masters, D. & H.; F. P. Miller, C. M. & St. P., and Wm. Hall, 
C. & N. W. 

DISCUSSION 


F. A. Byers, St. Louis & San Francisco, spoke of the splendid 
success obtained with the oxy-acetylene process at the new 
shops at Springfield. These shops are piped for oxygen and 
acetylene gas and equipped with 20 welders. All firebox side 
sheets are welded, whether quarters or halves are put in. The 
joints are sanded and chipped and the staybolts and rivets are 
put in after the weld is made. That road has made successful 
frame welds by making a double V on the frames and pre- 


CONSUMPTION OF OXYGEN AND CARBIDE, Frisco Suops, APRIL 1, 1913, TO 
June 30, 1914, INCLUSIVE 


New shops All other shops Total 
rane 
Oxygen Carbide Oxygen Carbide Oxygen Carbide 
Month Cu. ft. Lb. Cu. ft. Lb. Cu. ft. Lb. 

April (1913)..... | 6,600 5502 — uique. - bones 6.600 550 
May ........... 12,500 1.100 12,500 1,100 
June ........... 13,400 1,200 13,400 1,200 
July ge vers 22,400 2500 (Ree. darea 22,400 2,500 
August 26,600 2,500 E et 26,600 2.500 
September ...... 37,850 5.200 4,700 800 42,550 6,000 
October ........ 67,550 6,500 10.800 800 78.350 7,300 
November ...... 57,600 8,100 38,300 5,100 95,900 13,200 
December ...... 60,000 5,600 53,500 6,955 113,500 12,555 
January (1914).. 60,000 7,600 70,550 8,200 130,550 15,800 
February ....... 69,000 6,600 70,250 8,500 139,250 15,100 
Marchi | eeu 83,100 14,500 101,650 15,100 184,750 29,600 
ADI vex Ee 106.500 19,000 130,050 2,500 236.550 41,500 
May ........... 132,100 14,700 163,356 19,750 295,456 34,450 
June ........... 134,000 16,000 193,214 22,900 327,214 38,900 
Total ....... 889,200 111,650 836,370 110,605 1,725,560 222,255 


SAVINGS BY INDIVIDUAL IrTEMs—NUMnER OF PIECES, SPRINGFIELD NEW 
Suops, Jurv 1, 1913, ro June 30, 1914. 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


Other Oxy- 

Parts Pieces methods Acetylene Saving 
AShpatis. oves say mE REX sess 637 $456.44 $904.34 $1,384.10 
Brackets ¿ua sana RR E ER Ra e 391 858.22 332.04 466.13 
Braces- is 661 2,562.42 1,066.34 1,496.08 
Bolsters” sexos VE SUV PR ews 13 231.57 24.87 206.70 
Crossheads and pistors.... ..... 254 3,87 3.68 572.37 3,301.31 
Center castings ................ 26 172.44 63.18 109.26 
Center plates ................... 2 98.50 6.44 92.06 
Cylinders: ...................... 23 6,105.88 89.21 1,516.67 
Driving boxes .................. 240 1,644.21 355.74 1,288.47 
Drawbars sia ERES HERR Ra 12 127.08 11.93 115.15 
Driving wheels ............ eee 3 133.58 36.13 97.45 
Door collars and sheets.......... 400 6,974.09 1,955.39 5,018.70 
Deck castings .................. 1 71.30 3.02 68.28 
Equalizers ..................... 236 735.23 416.65 318.58 
Engine frames ................. 567 9,172.80 2,316.86 6,855.94 
Front end rirg.................. 45 404.65 140.88 263.77 
Firebox work, miscellancous...... 3,017 20,733.12 10,210.40 10,522.72 
Lubricators .................... 3 105.00 3.54 101.46 
Flue sheets .................... 261 3,866.53 1,137.97 2,728.56 
Shop machines ............ eee 692 2,891.58 990.39 1,901.19 
Main rod brasses ............... 8 141.89 10.46 131.43 
Miscellaneous repairs ......-.... 473 1,455.36 560.21 895.15 
Main rods ..................... 146 1,184.90 404.99 779.91 
Miscellaneous parts ........oo.o... 4,914 19,640.32 8,865.29 10,775.03 
Oil boxes ...................... 531 1.790.64 678.95 1,011.69 
Pedestals ...................... 626 2,080.05 742.78 1,337.27 
Reverse lever strips............. 368 989.01 471.70 517.31 
Rocker arms .,................. 100 788.53 181.24 607.29 
Running boards ............. 374 770.61 383.02 407.59 
Steam chests ................... 5 45.99 22.37 23.52 
Steam pumps .................. 10 190.00 19.95 170.05 
Side sheets .....oooooooooe.onooo 495 31,512.10 3,918.31 27,593.69 
Steam pipes .................... 62 249.11 102.96 146.15 
Truck boxes ................... 113 437.71 201.51 236.20 
Truck frames ....... rr nnn 14 531.58 65.80 465.78 
Triple valves ............. n ... 2 23.00 2.48 20.52 
Water columrs ................. 4 151.00 30.71 120.29 

Tetil, eae hk eua eu uq Eee $120,532.12 $37,340.42 $83,191.60 
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heating them to above a cherry red. Two men weld at the 
same time, one on each side. There have only been two fail- 
ures out of 77 frame welds. They have only been able to find 
one man who can weld cast iron with oxy-acetylene satisfac- 
torily, making it so that it can be machined. In welding in flues, 
the sheets are sanded, the flues are rolled slightly and beaded 
before being welded. As a record, he stated that 360 flues were 
welded in three days and three nights by one man. As regards 
the welding of safe ends on flues, the acetylene method has 
been found more expensive than the other method. When weld- 
ing in the flues the front ends are left loose, while the back 
ends are being welded in. In connection with his remarks, Mr. 
Byers submitted the accompanying table, showing the work 
done at the new shops of the Frisco during the past fiscal year. 

Other members could not report as good success with frame 
welds with the oxy-acetylene process as did Mr. Byers. This 
was attributed to the workmanship more than the process. Mr. 
Lauer, of the Illinois Central at Memphis, spoke of the good 
results they had with welding cast iron with the oxy-acetylene 
process. It is necessary to thoroughly heat the object to a 
cherry red and keep it as near that temperature as possible 
while the weld is being made. Charcoal is used for the heating 
fuel and the broken parts are clamped together and V'd out for 
the weld. After it is welded the cylinder is allowed to cool 
slowly. 

C. L. Dickert, C. of Ga., stated that the electric welding out- 
ht would pay for itself by just welding flues alone. As regards 
patches, it was believed better to have a circular patch. or one 
with rounded corners, rather than a rectangular patch. Flat 
spots have been welded on wheels very satisfactorily by the 
electric method, Swedish iron being used, and, in some cases, 
wheel lathe chips for the flux. Worn holes in various parts of 
locomotives have been built up successfully with both the oxy- 
acetylene and the electric methods of welding. 

As regards thermit welding, very good success was mentioned, 
the Chicago and North Western at Clinton having made 154 
welds with only five failures. Three of the failures were at- 
tributed to poor moulds. Other roads reported very good re- 
sults, and it was stated generally that extreme care must be 
taken in making the moulds correctly. One member stated 
that he had successfully welded a frame with two heats, although 
this was not believed to be good practice. | 


BLUEPRINT MarkinG  FLuiD.—AÀ useful and absolutely per- 
manent marking fluid for writing in white on blueprints, may 
be made by taking a little soda ash and making a saturated wa- 
ter solution. This may be done as follows: Take a small bottle 
and nearly fill it with water; then add the soda ash, shaking 
the bottle from time to time, until the water will not dissolve 
any more of the crystals. Next strain the solution to remove 
the undissolved crystals and any dirt which may be present, and 
then pour it back into the bottle ready for use. This may be 
kept indefinitely. This solution may be applied to the blueprint 
with either a drawing pen or an ordinary writing pen. It works 
equally well in either case. Where the liquid is applied it 
bleaches the blue color of the print and leaves it a clear white. 
It sometimes happens that if the solution has been made too 
strong, a white powder forms on the lines when they are dry, 
but this may be brushed off. In such cases, if a little water is 
added to the bleaching solution there will not be any dithculty 
of this kind the next time it is used. If soda ash is not available, 
an efficient substitute can be prepared by using common baking 
soda. In this case, however, the lines are not quite so clear 
and sharp as those produced with the solution of soda ash. 
If it is desired to make colored lines, a preparation for this 
purpose may be made by adding ink to a solution prepared ac- 
cording to the preceding instructions. When this is done, the 
solution bleaches the blueprints so that the colored ink shows 
up well.— Macher, 


RECENT DEVELOPMENTS ON THE FRISCO 


Work Checking System, Shop Schedules, Tools and 
Machinery, and Centralized Manufacture of Material 


In connection with the other developments toward increased Piece-work has automatically performed this function on roads 
efficiency and economy which have taken place on the Frisco on which it has been introduced, and at the same time has de- 
within the past year or two, a number of important and far- veloped more adequate and efficient supervision. It was not 
reaching improvements are being made in the mechanical de- deemed advisable, however, to introduce this system on the 
partment. While several of these are only fairly under way, Frisco, although it was felt to be vitally necessary to develop 
the results obtained thus far justify describing and commenting some method whereby a careful check might be made of the 


Date Sreet—Ten-Wirert Excixg—FirrTgEN Days IN SHOP 


Day Erecting Floor Boiler Work Bench Work Machine Shop Blacksmith Shop Oxweld Plant 
EE 
¿Engine vie E EE EE 


J—Parts cleaned and delivered 
Cylinder heads Valve rods and stems | Valve rods and stems 
Link work Link work 
Fiston rods Piston rods 


5—Cylinders bored ü 
Cylinder bushings Guides, yoke and blocks 


alve chambers bored 
Valve bushings Misc. motion work 
Spring rigging 


6~ 
Brake rigging 
| Ls 


Spring riggin 
T1umb nE t 
7—Cylinder bushings applied 
Valve bushings applied Guides and blocks 
Reverse levers 


Throttle Rods 
Brake rigging 
Rocker boxes 


Dry pipes Engine truck work 
Misc. motion work 
Misc. brackets 
Reach rod 
Tumbling shaft boxes 


Eccentrics and straps |Crossheads 
9—Frames and cylinders lined Tumbling shaft boxes | Steam chests Frame braces Rods 
Guide yoke up Rocker boxes Wheels Frames 
Cab fittings ready Spring rigging Frame braces 


Tumbling shaft 

10—Tumbling shaft applied Flues applied Fngine truck ready Crossheads 
Rocker boxes applied = Guides and block ready | Motion work 
Dry pipe and throttle applied Driving boxes 
hoes and wedges laid o 

Frame braces applied 
Eccentric straps applied 
Center casting applied 


8— Valve chamber bored 
Thrcttle and dry pipe applied 


Guides and blocks 
Engine truck work 

pring rigging 
Brake work 


11—Driving boxes fitted 
Frames and cylinders bolted 
Running board bracket up 
Spring rigging up 

Brake rigging 


12— Boiler tested 
Steam chest applied Links 
Reverse lever applied 
Lagging applied 
Engine wheeled 
Steam pipes ready 


13—Front end door and ring applied] Ash pan up Main rods 
Cab and running boards applicd Side rods 
Guides applied Pistons 
Shoes and wedges applied 
Motion work applie 

Pilot beam applied 


Shoes and wedges 


Staybolts applied Steam chests ready 
Steam pipes 


Boiler work completed | Crossheads 
Reverse levers 


Rods and brasses 
Pistons 


14—Brake cylinders applied 

Air pump applied 

Steam and exhaust pipe applied 
and tested 

Valves set 

Pilot applied 

Jacket applied 

Cab fittings applied 

Piston applie 

Grate rigging applied 


Front end netting up- 
plied 


15—Brake rigging applied 
Rods applied 
Pipe work completed 


Engine trial tripped 
Engine painted 


Shop Schedule or Date Shcet for a Ten-Wheel Locomotive 


on them at this time. The most important of these steps of itemized output, and in a constructive manner, so that the fea- 
progress will be considered briefly in the following article: tures which restricted the output, such as lack of proper knowl- 
edge and training on the part of the individual, unsuitable tools 
and machinery, defective material, poor design of parts, inade- 

The locomotive and coach repair shops at Springfiekl—both quate supervision, and other features of this sort, might be lo- 
the so-called new shops and the North shops—are administered cated and remedied in order to bring the efficiency to a maximum. 
on a day-work basis, and until recently no attempt has been Under the old methods a record was kept by a time clerk of 
made to check accurately the output of the individual workmen. the time when the men started and left off work in the morn- 


WORK CHECKING 
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ing, at noon and at night. The actual account against which 
the time was charged was based largely on the workman's state- 
ment or upon an approximation by the timekeeper. As a re- 
sult the times charged against different jobs were not found to 
be of sufficient accuracy to make it possible to intelligently check 
against abuses or defects such as those which have been men- 
tioned above. 

To overcome this the Frisco has adopted a rather unique and 
unusual scheme. Work checkers have been provided, each one 
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DISTRIBUTION OF TIME 
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of Time 


of these looking after from 50 to 100 workmen, depending on 
the class of work and the department in which they are em- 
ployed. There are two of these checkers in the erecting shop at 
the Springfield new shops, three in the machine shop, one in the 
blacksmith shop. two in the boiler shop and one in the tank 
and cab shop. These men constantly observe the progress of the 
work in the department which they serve, but have nothing to 
do with the distribution of the work. The checker has a card 
for each workman, similar to the one which is reproduced in 
the illustration, on which he enters in detail the operations which 
are performed, noting the times at which the work was com- 
menced and completed and the engine or shop order to which 
each job is charged. These cards are 5% in. by 8 in. in size. In 
the illustration spaces have been left between the different items 
in order to preserve a neat appearance in reducing the size of the 
form; this is not done in actual practice. 

The checkers were selected from among the best of the me- 


ROUTING CARD 


Engine No. 
REVERSE LEVER GANG 


Operation 


LINK GANG 


Operation 


Date 


— 


Date 
Erpected 
Rocker boxes and arms ready 
Reverse levers ready Links. ready 
Reverse levers applied " 
Reach rod ready 


Reach rod applied 


Links appited complete 


Walscharet gear ready 


Throttle lever ready 


Throttle lever applied 
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ROUTING CARD 
Engine No. 


Tumb'ing shaft and boxes ready 


Walschart gear appued complete 
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higher rate than the standard for first-class mechanics. In all 
cases, in making suggestions or changes, they work through the 
foremen. 

Among the most important advantages of the time checking 
system as it has been developed thus far, are the following: 
(a) The recording of the detailed progress of the work, thus 
making the work of supervision less burdensome for the shop 
superintendent and general foreman. (b) The detection of waste 
of time and effort at its occurrence, thus enabling the foreman 
to promptly take the matter in hand, eliminate delays and reduce 
the cost of performing the work. (c) Absolute accuracy of the 
charges to the various accounts or to individual locomotives or 
shop orders, thus making possible a correct analysis of ex- 
penditures. (d) Cost data, which permits comparisons to be 


made and weaknesses to be located which may be corrected by 
improving the facilities or methods employed or by rearranging 
the force. 

Much has been published in the past concerning the best meth- 


Boxes of Surplus Tools Which Were Gathered Up and Returned, 
to Stock 


ods of comparing the efficiency of one shop with another, the: 
great difficulty being to define and decide on a standard unit of 
measurement. The value of the comparisons of a shop or a de- 
partment as a whole on the basis of such units as have been 
suggested is questionable as far as it concerns the accurate de- 
tection of weaknesses or the relative value of different prac- 
tices or methods. The most logical way of detecting lost motion 


ROUTING CARD 


Engine No. 
STEAM PIPE GANG 


Date 2 
Operation 


D 
Evpected | e 


Expected 


Cozple'd Comple'd 
Steam pipes removed 
Dry Pipes removed 
Throttle Box Removed 
Steam pipes applied 
Dry Pipes applied 
Throttle box applied 


Routing Cards Used by the Reverse Lever, Link and Steam Pipe Gangs 


chanics in each department, and the training which they receive 
in following up the work will fit them admirably for positions 
as foremen, if such openings occur. It should be understood 
that these men check the quality of the work and accuracy of 
workmanship, as well as the time of performing it. They are 
paid practically the same as lead men, which is at a somewhat 


or effort, and of eliminating it, is to study each operation in de- 
tail and make sure that it is the best and cannot be improved 
upon. The provision of work checkers on the Frisco and the 
way in which their efforts are being utilized is successfully ac- 
complishing this and in very greatly increasing the efficiency of 
the departments and the shop as a whole in a way which must 
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appeal to shop officers and foremen as being a most logical one. 


WORK DESPATCHING 


It seems strange that the railroads generally have been so slow 
in systematically planning the progress of the work through the 
shops in order to balance the strength of each of the various de- 
partments and to schedule the work of repairing the cars and 
locomotives in such a way that the entire staff may co-opcrate 
closely and effectively. The Chicago & North Western was one 
of the first roads to inaugurate such a system.* This was many 
years ago, and in spite of the fact that it was given wide pub- 
licity and that the whole scheme was most logical, other roads 
took it up very slowly and even today shop scheduling in its best 
form is used in a comparatively few shops. The methods which 
are being used on the Frisco are not essentially different in a 
general way from those introduced on other roads but are ar- 
ranged to meet the special needs of the shops on that system. 

Not only are the dates set for the completion of repairs to 
each locomotive, but the intermediate times in which each of the 
numerous operations must be finished are also designated. The 
general plan of this scheme is indicated on the accompanying 
form, which is known as a date sheet, and outlines the work 
which should be done on the various parts of the locomotive in 


Boiler and Floor Work, No. 1 


` -M = 


SEET 


Stripped except 


frames and cylin- 
der e D a Ee eee 


Flues removed 


Date in shop 


Frames and cylin- 
ders removed 


Smoke box re- 
moved 


Flue sheets re- 
moved 


Door sheet re- 
moved 


Cylinders bored 


Valve chambers 
bored 


Part of a Department Schedule Sheet for Boiler and Erecting 
Shop Work 


Valve bushing in 


Cylinder basb- 
ing in 


each of the different departments for a ten-wheel engine which 
is to be overhauled in 15 days, or rather 150 hours, for arrange- 
ments have been made to adjust the schedule for any lengthening 
or shortening of the working hours per day. This particular 
sheet covers an ordinary overhauling where no special work, such 
as firebox sheets, new cylinders or new frames, is required. Re- 
pairs of this sort necessitate lengthening the schedule by a cer- 
tain number of days, depending on the nature of the special 
work. 


^ "American Engineer and Railroad Journal, February, 1904, page 58. 
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Similar date sheets have been prepared for every- class. of 
power and for every combination of repairs. As soon Zara loco- 
motive arrives at the shop a thorough inspection is made and a 
report is drawn up of the necessary repairs, from which it is pos- 
sible to determine exactly what schedule should govern. This 
makes it possible to set the dates for the completion of each 
item and routing cards are filled in and issued to each gang or 
department foreman as a guide for handling the work. Sample 
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cards, such as used by the reverse lever gang, link gang and 
steam pipe gang, are reproduced in the illustrations. 

For the use of the shop foreman who supervises the work of 
these gangs a special form is made out which applies particu- 
larly to the work of his department rather than to the handling 
of the locomotive as a whole, as on the large date sheets. A 
sample sheet of this sort for boiler work and the erecting de- 
partment is reproduced in one of the illustrations. 

The despatching system is handled by a foreman who prac- 
tically becomes an assistant to the general foreman, relieving that 
officer to a great extent of the detailed supervision of the progress 
of repairs. He makes out the despatching sheets, timing the vari- 
ous operations to correspond with the date sheet for the type of 
engine and class of repairs. It is, of course, necessary for him 
to maintain a master sheet covering all of the engines in the 
shop and arranged in such a way that he can see that the work 
in the various departments is properly balanced, and from such 
reports of the progress of the work as he receives and enters 
on the master sheets he can determine practically at a glance 
whether the schedules are being lived up to. A daily delay re- 
port is prepared each evening showing just what operations are 
behind schedule, and provided with this the general foreman can 
go directly to the gang or department which is responsible for 
the delay and see that provision is made to overcome the de- 
ficiency. 

This system, in addition to maintaining a balance between the 


NOVEM BER, 1914 RAILWAY AGE GAZETTE, MECHANICAL EDITION 


Past few years. Many of the more progressive roads have been 
prompt to take advantage of this, although some of them have 
not as yet fully awakened to its possibilities, It was one of the 
done by the Frisco in its campaign for 
and the results thus far have been start- 


OÍ power. The shop Schedule system to beac 
must have the hearty support of all of the me 


chanical depart- 
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general charge of the work, which i 
Eleven High Speed "Being WC E Een Used With the ardization and centralized manufact 


ment officers and particularly of those hj 
eral supervision, If this condition d 
schedule is interfered with in order to 


preferment, it would greatly hamper its 
ize the entire shop. 


gher officers having gen- adequate supply, but not an over su 
oes not obtain and the ©” the system. It includes also t 
give certain locomotives YP of machine tools and the providi 
usefulness and disorgan- for the accurate and rapid handling of the work 


at the Springfield new shops, has n 
SHOP MACHINERY AND TOOLS 

No one who has 
and who has then 


ever tried to use a dull axe, saw or chisel, 


taken time to put them in Proper condition Edition from time to time, and pa 


appeared in July, 1913, submitte 


Special Furnace for Making All Lathe, 
for the System 


Planer and Similar Tools 
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Tool Holder and Toois Now Used With Driving Wheel Lathe 


, Who was awarded the first 


petition in which it was submitted, Mr. 
and has marveled at their greater 


effectiveness, will belittle the Breckenfeld is now super 
effort to see that all of the tools and machinery in a large loco- One of the first steps i 


Motive or car repair shop are kept in first class condition. Pos- 
sibly a given amount of energy and expense invested in work Of at the different shops an 


d engine houses. This resulted in the 
this kind has resulted in more striking improvements in efficiency collection of a large amo 


unt of obsolete tools, which have either 
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been worked over or sold as scrap, and also in the gathering up 
of surplus tools, which have been turned back into the stock and 
have been reissued as required. For instance, one of the illus- 
trations shows a number of boxes filled with perfectly good tools, 
but which were in the nature of surplus stock and were turned 
over to the general store, the shops from which they were col- 
lected being given a credit of $2,005.41. This is only one of a 
number of similar lots of surplus tools which were gathered up. 


AALE 
AARU i 
MANGAS: " 


HVT TOR AAA 
HM: ut HI mi | Al d Ul AD. 


. ©) ae 
< wre - 


£ ù 


Finished Tools Ready for Issuance to Shops 


In another case a large number of antiquated air motors were 
collected and disposed of which were using 300 per cent more air 
than the standard tools. Other tools were gathered which were 
damaged and laid aside, but which at reasonable expense were 
placed in first class condition and reissued as new tools. Mean- 
while a stock book has been prepared which shows all small tools 
on hand each month at each point and those which have been 
ordered. A continuous inventory is thus provided which makes 
it possible for the supervisor of tools to quickly and accurately 
check the requisitions and thus avoid overstocking. 

Not the least important of the improvements has been the selec- 


Locomotive Parts Manufactured at Central Shop 


tion of standard designs for the different tools and the central- 
ization of their manufacture at the main shops. As a typical ex- 
ample, the heavy bulky tools formerly used on the driving wheel 
lathes have been replaced with tool holders and high speed steel 
cutters, as shown in the illustrations. This has not only de- 
creased the cost of these tools, for only the cutters are now of 
high speed steel where formerly the entire tool was of this ma- 
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terial, but it has greatly increased their efficiency, because of 
the better design, and has made it possible to more easily maintain 
the tools in proper condition. As another illustration, one of the 
slotters was found to have 41 tools weighing more than $00 Ib. 
70 per cent of the tools being of high speed steel and represent- 
ing in all an investment of over $500. These were replaced with 
two tool holders similar to those shown in one of the photos, 
and a full set of small tools of high speed steel. The total cost 
of these new tool holders and tools was less than 20 per cent of 
the cost of the old tools and they are more effective than the 
large clumsy ones. 

In keeping a check on the small tools a record is maintained at 
each of the shop tool rooms showing just what tools each man 
has and requiring him to turn in any tools, which he may have 
taken from the tool room, every Saturday night for inspection 


Double Planer Head for Machining Shoes and Wedges 


and repairs. If any of the tools are found missing the man is 
notified on Monday morning that if he does not immediately turn 
them in he must get a release from the general foreman. If a 
tcol is broken the workman must turn in a report which must be 
passed upon by his foreman. In this way weak or poorly de- 
signed tools are located and improved and careless handling is 
reduced to a minimum. 

It was found that there were a great variety of makes of tools 
of all kinds scattered over the system. As rapidly as possible it 
is proposed to reduce the number of different types; in the case 
of jacks, for instance, from 12 to four, and to standardize four 
sizes of air hammers and five sizes of air motors. Manufacturing 
the small tools on a large scale at a central shop reduces their 
cost very greatly since it is possible to furnish special facilities 
and specially trained mechanics. The tools shown ready for is- 
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suance in one of the illustrations, for instance, are now made 
at a cost of less than one-half that under the old methods. 

In brief, then, the principles which have been applied and which 
have resulted thus far in an increased efficiency of machine equip- 
ment with a decreased cost of maintenance are an intimate con- 
stant supervision of tool purchase, manufacture and distribution ; 


Speclal Device for Holding Shoes and Wedges on Planer 


the establishment of standards of design for all small tools; the 
central manufacture of these tools in quantities to insure mini- 
mum cost and adherence to standards; the designing and in- 
stallation of time and labor saving jigs to facilitate shop output ; 
and the strengthening and rebuilding of machine tools to increase 
their capacity and their tacility for turning out accurate work. 
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Finished Locomotive Parts on Storehouse Platform Ready for 
Shipment 


CENTRALIZED MANUFACTURE OF MATERIAL 


Considerable progress has been made in the standardization of 
certain locomotive parts and the manufacturing of this material 
on a large scale at the central shops. The practice of furnishing 
material in the rough to the small shops and engine houses is usu- 
ally an expensive one because of inadequate tool equipment at 
such places. While the reduction in the cost of the finished ma- 
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terial when manufactured in quantity at a central shop is an im- 
portant advantage, it is not the greatest one. Where a supply of 
finished material is on hand ready for immediate application to 
the locomotives, the time in making repairs is very greatly de- 
creased, whether these repairs are made at the larger shops or in 
the smaller shops and engine houses. Moreover, parts which are 
continually being worn out and broken in service may be replaced 
with little or no loss of time and the condition of the power is 
thus always maintained at a high point of efficiency. This means 
fewer engine failures, a reduction in running repair costs and an 
increase of mileage between shoppings. This is particularly im- 
portant where the practice is to haul heavy tonnage trains, util- 
izing the full capacity of the locomotives, as has been done on the 
Frisco during the past year. 

At present a considerable number of parts are either wholly or 
partially machined in large lots at Springfield and are shipped 
to the smaller points where the machine operations are reduced 
toa minimum. Many locomotive parts may be finished in quan- 
tity with special jigs and machinery at a small part of the cost 
which would be required at one of the smaller shops where the in- 
vestment in special tools and machinery is not warranted. As an 
illustration, the centralized manufacture of shoes and wedges may 
be mentioned. When these are machined at a small shop or 
engine house in small quantities the labor cost runs from 40 to 75 
cents apiece. With the special jig and double planer head ar- 
rangement at Springfield, shown in one of the illustrations, it is 
possible to machine these in lots of 40 at a cost of 10 cents each. 
The plan is to carry this development to a point that such parts 
as fireboxes, back ends and frames will+be kept in stock, thus 
making it possible to return an engine requiring such repairs to 
service in a very much shorter time than would otherwise be 
necessary. 


= td eee fe, 


MILLING MACHINE EFFICIENCY 


BY OWEN D. KINSEY 
Tool Foreman, Illinois Central, Chicago, III. 


With the installation of modern tool manufacturing machinery 
in the Burnside (Chicago) shops of the Illinois Central the pro- 
ductive capacity of milling machines appeared inadequate to han- 
dle the increased volume of work coming from the engine and 
turret lathes. Investigation disclosed many opportunities for im- 
provements and a marked advance has been brought about by 
making radical changes in milling methods, in many instances 
speeds and feeds having been more than doubled. Numerous ex- 
periments have been made with the new style undercut, wide 


d? AR A” 

| | 

I 

| | 
`, sl 

e e 

| | 

| I 

| l 

l | 

! | 
t YE 

9 Teeth. ¿he 20 Teeth. he 
Fig. 1—Left, New Style Slotting Cutter; Right, Old Style Slotting 
Cutter 


spaced cutters and advantage taken of the extensive experiments 
conducted in the works of the Cincinnati Milling Machine Com- 
pany, to whom the writer is indebted for many valuable ideas and 
suggestions relating to modern milling machine practice. 

A. J. Baker, of the Cincinnati Milling Machine Company, in a 
paper read before the Western Railway Club, made the following 
statement, the truth of which will be strikingly apparent to all 
who have had experience in handling metal-cutting tools: “A 
milling cutter is probably more unfortunate than any other tool, 
inasmuch as the user expects the one cutter to perform with equal 
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efficiency whether cutting cast iron, steel or brass.” He states 
that in every case of which he knows the rake supplied on cutters 
is no rake at all, excepting in face mills; in other words, attempts 
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Fig. 2—New Style Milling Cutter Above; Old Style Below 
are made to use on a milling machine a cutter that a lathe or 


planer hand would indignantly reject. 
A lathe or planer tool probably exemplifies the most true cutting 
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Fig. 3—Old Style End Mill 


action of any metal cutting tool and it is a well known fact that 
a slight change in the angle of rake has a marked effect on its 
cutting efficiency and the power required to drive it. The thought 
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Fig. 4—New Style End Mills, and Bushings 


to be kept in mind is that metal cutting is produced by the driv- 
ing of a wedge-shaped tool between the work and the chip, separ- 
ating it in a parallel line of cleavage; therefore there must be 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


VoL. 88, No. 11 


some provision made for the chip to escape if a free cutting action 
is to be obtained. A milling cutter is usually ground radial with 
the center and there is little or no opportunity for the chip to 
escape, consequently it pushes the chip through the work, gener- 
ating heat and vibration, which are two of the most destructive 
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Fig. 5—Hellcal Cutters for Piston Rod Keyways 


causes which affect a cutting tool. The design of the milling cut- 
ter is of vital importance and a radical departure from standard 
cutters must obviously be considered if any marked advance is 
to be made in the art of efficient metal cutting. More depends 
on the design of a cutter and the manner in which it is presented 
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Fig. 6—Machine for Mliling Piston Rods 


to the work than the kind of steel used in its manufacture. This 
is shown in a surprising manner by experiments in which we have 
made comparisons. 

Fig. 1 illustrates a modern and a standard slotting cutter with 
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which we made a comparative test. These cutters are of the same 
diameter and width and have a 1% in. arbor hole. The material 
milled was machinery steel in which a cut 4% in. in width and 13/32 
in. in depth was taken and the work was the milling of keyways 
in taper shank arbors, supported on centers. The standard cutter, 
working at 115 r. p. m., or 93 feet, and at a table travel of 234 in. 
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Fig. 7—Milling Machine Cutters for Washout Plug Taps, Etc. 
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per minute, could not be crowded further. The modern cutter 
was then started to work at the same speed and feed and was 
stepped up to 350 r. p. m., or 285 surface feet. The tumbler block 
controlling the feed was then advanced from 234 in. per minute up 
to 16 in. table travel per minute without the least sign of damag- 
ing effects to the cutter, or discoloration of the chips. We were 
unable to make further increases owing to difficulty in holding 
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Fig. 8—Milling Machine Cutters 


the work. This test was made without stream lubrication, which 
tends to show the possibilities of increasing milling machine pro- 
ductive capacity by correcting the design of the cutter. 

Fig. 2 shows a comparison of old and new style milling cutters. 
The modern cutter has nine teeth while the standard cutter has 
eighteen. The modern cutter has teeth set at an angle of 30 deg. 
and ground with an undercut of 10 deg., the arbor hole being 
11% in. and the outside diameter of the cutter 313 in. The stand- 
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Fig. 9—Fillet and Convex Cutters 


ard cutter has twice as many teeth and they are ground radial with 
the center. The angle of the spiral is 10 deg. and little or no 
fillet is provided at the root of the face. The diameter of the 
cutter is 31% in. and the arbor hole is 114 in. 

It is apparent that the spiral is better than a straight cutting 
blade, as it allows an escape for the chip and produces a shearing 
action. Referring to the illustrations, attention is directed to the 
sweeping curves representing the cutting edge of the modern cut- 
ter and the straight appearance of the standard cutter. Thus we 
can see why the modern cutter cuts freely and can be operated at 
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so much greater speed, without generating heat. In the modern 
cutter there is no necessity for chip breakers; in fact they would 
be detrimental if used, although they may improve the standard 
cutter. The wide spacing of teeth gives more strength to the 
cutting edge and permits the chips to escape freely. Moreover 
with the wide spacing of teeth the power which drives the cutter 
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Fig. 10—Standard Straddle MI 


is concentrated behind fewer cutting edges, whereas in the case of 
the standard cutter this same power is distributed and increased 
effort is required of the machine. 

Fig. 3 illustrates an old style end mill and Fig. 4 shows the 
style of end mills we are now using. These mills cut, instead of 
scrape, as is not the case with the old style cutters. Attention is 
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Fig. 11—Cutter for Alligator Wrenches; ana Straight Shank Side 
Mills 


called to the 3 in. in 12 in. taper shank, which we have made a 
standard for all our milling machines and attachments. This 
shank holds the cutter rigidly and owing to the short piece of 
steel required to make a cutter, shows economy in the use of 
high speed steel. The superiority of this style of end mill must be 


Fig. 12—Chuck for Straight Shank Mills 


apparent to any one familiar with milling cutters. The old style 
end mill has many more teeth, consequently less strength and less 
chip clearance. 

Fig. 5 illustrates a helical cutter used very successfully in mill- 
ing the keyways of locomotive piston rods. We use four sizes of 
this style of cutter in the Burnside shops and mill our keyways 
in from 15 to 20 minutes. The action of the cutter is very inter- 
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esting as it cuts rapidly and throws the chips in a screwlike man- 
ner. The chips are spiral in shape and are quite long. The action 
of this helical cutter is a strong argument in favor of spiral cut- 
ting mills such as that shown in Fig. 2. The machine in which 
these cutters are used is shown in Fig. 6. It was designed by the 


general foreman at Burnside and will cut an average size keyway 
in 30 minutes, floor to floor. 
Figs. 7, 8 and 9 show a group of grooving mills which we 


Fig. 13—Triple Head Milling Machine 


have adopted as standard. They cover a wide range of railroad 
work and, as may be noted, have 1!4-in. arbor holes, our standard 
arbor being 1% in. in diameter. 

Fig. 10 shows an improved straddle mill which is particularly 
efficient. We use this style of cutter in pairs for machining the 
tangs of drill sleeves, repair sleeves and numerous taper shank 
tools. We often run lots of 500 at a time and finish the tang 
complete in from one to one and a half minutes each, which is ap- 
proximately ten times faster than the old method which was to 


Fig. 14—High Speed Slitting Saws Making Rose Reamer Blades 


place them on centers and mill one side at a time by revolving 
the dividing head. We straddle mill the squares on washout 
plug taps and reamers at greatly reduced costs. Our method is 
to rough turn the material in the turret machine and clamp in a 
V-block on the milling machine. 

Fig. 11 illustrates a cutter used in making alligator wrenches 
and also a straight shank side mill. The chuck for holding this 
mill is shown in Fig. 12. It 1s made in the tool room and is used 
for a number of purposes. By its use considerable high speed 
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steel is saved in manufacturing tools such as the straight shank 
side mill as the shank can be made very short; in this case only 
174 in. 

Fig. 13 illustrates an original triple head milling device, which 
mills spirally three reamers at one operation, reducing the cost 
of reamer milling fully one-third. We regularly mill three spiral 
16-in. rod reamers in from three to four hours, taking one cut for 
each flute. An apprentice operates this machine and we use this 
same device for sawing sectional tube expanders and other simi- 
lar work. We average from 33 to 36 expanders in nine hours. 


Fig. 15—Drilling Jig for Peg Slab Milling Cutters 


Fig. 14 shows a gang of high speed slitting saws on a Cincin- 
nati miller which accurately saws ten high speed blades 5/32 in. 
by 3⁄4 in. by 3 in. in one operation, producing 250 pieces in a day 
of nine hours. These blades are used in manufacturing inserted 
blade rose reamers, the bodies of which are machinery steel. The 
cost of cutting one set of eight blades is 3% cents. : 

Fig. 15 shows a drilling jig in which we drill and ream bodies 
for inserted peg slab milling cutters. Cutters produced on this 
jig are undercut ten degrees and have all the characteristics of a 
modern milling cutter. We use this style of cutters on a rod 
milling machine on which it is a common practice to take a cut 
3$ in. in depth, 8 in. in width at 8-in. table travel per minute, the 
steel being of 75,000-lb. tensile strength. A dowell pin is placed in 
each peg to prevent it from turning under pressure from the 


Fig. 16—Group of Tool Room Mlilling Cutters 


work. The teeth for these cutters are machined complete in 
accurate jigs and when driven in place the dowell pin serves tv 
bring the cutting edges in perfect alignment. The cutter shown 
was manufactured complete by unskilled workmen and exempli- 
fies what can be accomplished by introducing modern methods in 
railway shops. | 

Fig. 16 shows a group of milling cutters that were made and 
are used at the Burnside shops. 
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vane make a perfect seat with the corresponding surface of the 
slot. The intake valves are mechanically operated by means of 
a cam, as illustrated, and are opened for nearly one-half 
of the stroke. This permits of having a spring stiff enough 
to prevent leakage by this valve and to overcome the centrif- 
ugal force at all speeds within the rated maximum. 

It is not necessary to provide any means of cooling, as the 
surface surrounding the compressed air is sufficient to radiate 
a large part of the heat generated by the compression of the 
air. In this regard tests have shown that with an intake tem- 
perature of 60 deg. Fahr, the temperature of the discharge 
when operating continuously against a pressure of 100 lb. is 
about 275 deg. Fahr. This radiation is also helped by the 
rapidly revolving rotor case. As may be expected, the rotat- 
ing parts are carefully balanced in order to relieve the vibra- 
tion that might be caused by revolving such heavy masses, and 
the makers claim that this is so carefully done that no founda- 
tion is necessary other than the bed of the machine. Roller 
bearings are provided at five different points on the shaít, and 
the friction caused by the other sliding parts is small, as they 
have a relatively small and slow motion. A forced feed lubri- 
cating system is used, the oil pump being driven from the end 
of the shaft by a chain and sprocket wheel. 

The pump may be driven by a direct connected motor or by 
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Type B Single Stage, Power Driven, Rotary Air Compressor 


a belt, as shown above. 
which has an approximate capacity of 75 cu. ft (actual delivery, 
not displacement) when operating against a gage pressure of 
100 lb. and at a maximum speed of 400 r. p. m. A 20 h. p. 
motor when direct connected will drive this pump at this speed 
and pressure. This machine, it is claimed, is particularly serv- 
iceable where constant pressures are to be maintained, as it can 
be controlled automatically when driven by an electric motor. 
When greater capacity or higher pressures are desired, these 
pumps may be connected in parallel or series, as required. 


ALLOY STEEL Gears IN MACHINE TooL CoNSTRUCTION.—Con- 
siderable experimenting has been done by machine tool builders 
in an endeavor to follow automobile manufacturers in the use 
of alloy steel gears in gear-boxes and other power transmitting 
units of machine tools in order to prevent breakage and strip- 
ping of gear teeth. Alloy steel, such as chrome-vanadium and 
chrome-nickel has been used with more or less success. Where 
it is possible to make a complete analysis of the steel before 
working it up, it has been found that alloy steel gives far more 
trouble than ordinary carbon steel. The limits of fluctuation in 
heat-treatment are much narrower than in ordinary carbon steel, 
and the material must be handled much more carefully if good 
results are to be expected.— Machinery. 
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GRAPHIC SERVICE RECORDER 


An instrument for recording machine tool operations has re- 
cently been placed on the market by the Esterline Company, In- 
dianapolis, Ind. It operates on the same general principles usual- 
ly employed in graphic or curve drawing instruments, and is 
equipped with any number of electrically controlled pens de- 
sired, from one to ten, inclusive. The entire instrument is 
mounted in an enamcled metal case, with rubber-covered binding 
posts located at the bottor for making connections and suitable 
lugs at the top and sides for fastening to a wall or partition. 
The front cover enclosing the chart and clock is provided with 
glass panels on the sides, top and front to permit inspection of 
the record without opening the instrument. 

The pens rest on a long strip of paper or record chart which 
is driven through the meter at a constant rate of speed by a 
high-grade jewel balance wheel type eight day clock. The clock 
may be equipped with gears giving five paper speeds of ij in, 
174 in., 3 in., 6 in. or 12 in. per hour. An attachment can also 
be provided, giving additional chart speeds of 45 in., 90 in., 180 
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Esterline Graphlc Recorder 


in., 360 in. and 720 in. per hour. The clock is provided with a 
regulator for adjusting the speed in service, and with stops so 
that its operation may be interrupted at any time. A re-rolling 
device is furnished for winding up the finished record in the 
bottom of the case. This may be omitted if desired, and the 
finished chart fed through a slot in the bottom of the cover, the 
record being torn off daily. Record charts are supplied in rolls 
90 ft. in length and six in. in width, which may be torn into 
short lengths for convenience in filing. Peforations are provided 
along each margin of the chart, which are engaged by pins on 
the driving roll to insure perfect alinement and accurate timing 
of the paper. 

Each pen is so controlled that when a record is made a vertical 
line about one-eighth inch in length is drawn across the chart, 
the pen returnirg to the zero position after each record is made. 
The controlling devices for the various pens are connected to 
different machines in such a way that one record is produced 
for each operation or for a certain number of operations. The 
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resulting record is a series of short lines, the spacing of which 
represent the rate at which operations are being completed. If 
the machine is being operated up to capacity, the series of lines 
will be close together, but ií the machine stands idle for several 
minutes, a straight horizontal line will be drawn across the chart 
showing that no work was accomplished during this time. The 
electrical control for the pens is very efficient and requires such 
2 small amount of current that the power consumption is negli- 
gible. Tlie instruments have high internal resistance and may be 
operated at any distance from the machines. One instrument 
may be located in the office of the foreman or superintendent, 
and operated by small wires connected to the machines located at 
various parts of the plant several thousand feet away. Any 
source of direct current, either storage battery or shop voltage, 
may be used for operating the instrument. 

On machines operating ai a high rate of speed and completing 
a number of pieces or operations in a short period of time, it is 
advisable to gear the controlling device on the machine so that 
one line on the chart will represent 10, 100 or any other con- 
venient number of operations. On account of the large possible 
number of chart speeds that may be obtained on this instrument, 
it is easily possible to get a suitable record on any class of work. 
The instrument is furnished with a counting attachment ar- 
ranged in such a way that it totals the operations, the total pro- 
duction for the day or period being quickly determined direct 
from the recorder. 

Service recorders are used for a variety of purposes, in addi- 
tion to machine tool recording. The pens may be arranged to 
show when motors or other machines are being operated and 
when idle. They are also used for traffic recording on interurban 
and street railways, the record showing the time at which cars 
pass given points on the system. 


CHADWICK MAIL CAR FAUCET 


BY R. S. LOWDER 


A hot and cold water faucet developed and patented by J. N. 
Chadwick has been installed in a number of mail cars recently 
built by the Pullman Company. This faucet, which is installed 


Hot and Cold Water Faucet in Position in a Folding Wash Basin 
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with a folding wash basin, is designed to heat and deliver water 
to the basin at any desired temperature, and is especially adapted 
for service on mail and baggage cars, which are not equipped 
with a regular water heating system. 

The faucet body is provided with two valves, one of which 
controls the cold water inlet and the other a steam inlet. The 


valves are of the ordinary telegraph type, seated against the 
pressure by means of coiled springs, the passages from both 
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Details of Hot and Cold Water Mall Car Faucet 


valves leading to a single outlet. The main handle operates the 
cold water valve and is so arranged that water is admitted be- 
fore the secondary handle which controls the steam is engaged. 
The arrangement of the handles for this purpose is shown in 
the engraving. The point at which steam is admitted to the 
faucet can be adjusted by a set screw in the steam valve handle. 
The heel of this handle is rounded so that the valve is oper- 
ated on depressing the handle but not on raising it. If a full 
stream of cold water is desired the main handle is raised to 
its full height and no steam is admitted. If desired the steam 
valve may also be operated independently. Attached to the 
faucet is a mixing chamber, a sectional view of which is shown 
in the engraving. A small spreader designed to prevent splash- 
ing is included in this chamber. The steam and water are here 
thoroughly mixed and the water is delivered to the basin at a 
uniform temperature. The faucet is held in place against the 
wall by means of a bracket, the holes in which are slotted for 
adjustment. 


AEROPLANES IN ÍRANCE.—As the result of voluntary contri- 
butions by citizens in the great National Aeroplane Subscrip- 
tion which was inaugurated two years ago, 208 aeroplanes have 
been presented to the French army. Since the beginning of 
1911 nearly 1,000 aeroplanes have been acquired by the French 
army. The Bleriot Works, alone, has built 181 military aero- 
planes and the Farman Works, 105. This indicates why the 
aeroplane industry in France has developed to such an extent 
as compared with that in other countries.—Machinery. 
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POSITIVE LOCKING STEAM HOSE 
COUPLER 


A steam hose coupler having a positive locking device and a 
gravity trap has recently been introduced by the Gold Car Heat- 
ing & Lighting Company, New York City. As shown in the il- 
lustration these couplers operate in the ordinary way and are 
interchangeable with other makes. When coupled the joints may 
be locked by driving the wedge of one coupler over the toe of 
the other. The wedges are drop forgings held in place by 
springs, and the ends are upset to secure them to the couplers. 


Steam Hose Coupler with Positive Lock and Safety Trap 


Vulcabeston gaskets of the oscillating typc developed by this 
company have been used, and the couplers are equipped with 
gravity traps. The trap valves are designed to remain seated 
while under pressure and to open by gravity when the pressure 
is released, thus draining the hose connections of all conden- 
sation, and serving as a protection against scalding when dis- 
connecting the couplings. 


FUEL OIL BURNER 


A fuel oil burner so arranged that the oil is atomized and 
mixed with air outside of the burner has been developed by 
H. B. Stilz, 1938 North Marvine street, Philadelphia, Pa. The 
arrangement of the parts of the burner is shown in the sec- 
tional drawing. Oil under 50 lb. pressure enters an inner 
nozzle through the small pipe shown at the top of the burner. 
Near the orifice is a spiral which gives the oil a rapidly 
whirling motion, thus causing it to spread out in a cone- 
shaped film as it leaves the burner. Surrounding the inner 
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Fuel Oil Burner with Outside Atomization 


nozzle is a casing enclosing a large spiral through which air 
or steam is forced under about 8 oz. pressure, being thus de- 
livered from the discharge orifice in a whirling cone with a 
backward suction at its center. This suction draws the oil 
film into the whirling current of air where an intimate mixture 
is effected. By varying the shape of the outer orifice any 
shape of fire desired can be produced so that for any type 
of furnace the admission hole through the furnace wall can 
be completely filled with flame. As the high velocities at 


the nozzle are rotative, the atomized oil does not advance 
faster than the rate at which air is drawn into the furnace by 
the chimney draft. This is claimed to insure ample time for 
the mixture of sufficient air from the induced draít to effect 
complete combustion of the fuel within a small space in front 
of the burner and the admission of an appreciable excess oí 
air into the furnace is unnecessary. These burners are built 
in sizes capable of handling from less than one gallon oí oil 
per hour to 400 gal. per hour. They are claimed to be suit- 
able for every variety of fuel oil and with proper provision 
for preheating the fuel have been successfully used to burn 
tar. 


FOUR-FEED FLANGE OILER 


The Chicago Injector Company, Chicago, has placed on the 
market a four-feed flange oiler for use on switch and Mallet 
locomotives, or any other type which requires flange oiling on 
four drivers. This system, also known as the Elliott system, 
works on the principle of an ordinary lubricator, the oil being 
placed in the oil bowl and forced through the sight feeds by 
steam pressure to nozzles located two inches away from the 
flange of the driver to be lubricated, and about half an inch 
in front of the tires. A steam connection is made to the lower 


Chicago Flange Oiler with Four Feeds 


side of the drip, which sprays the oil on the flange. An as- 
phaltum oil that contains no grease should be used; a greasy 
oil will tend to spread over the top of the rail and the tread of 
the driver, causing the locomotive to slip. 

For Mallet engines the nozzles should be applied to the back 
of the front driving wheels on both high and low pressure units. 
When this type of engine is used in switching service two of the 
four feed oilers should be used and the nozzles applied to the 
back of the front drivers and to the front of the back drivers of 
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both the low and high pressure engine units. For switching en- 
gines the nozzles should be applied to the back of the front 
driver and to the front of the back driver on both sides of the 
engine. Care should be taken to see that the nozzles are main- 
tained in their proper location, so that the oil will be properly 
sprayed on the flange and not on the tread of the, wheel. The 
oiler is provided with valves and passages whereby it may be 
thoroughly cleaned with live steam from the boiler, and in 
order to obtain the best service it should be maintained in a 
clean condition at all times. 


SAFETY FIRE QUENCHER FOR BLACK- 
SMITH SHOPS 


A device for quenching forge fires in the blacksmith shop, 
designed to eliminate the danger of scalding arising from the 
sudden application of a large quantity of water to a hot fire, 
has been developed by A. W. McCaslin, master blacksmith of 
the McKees Rocks shop of the Pittsburgh & Lake Erie. Mr. 
McCaslin is the inventor of an improved type of blacksmith 
forge which is now used by a number of railroads and in the 
illustration the safety quenching device is shown applied to 
one of these forges. 

Water is supplied to each double forge from a pan located 
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Safety Device for Quenching Forge Fires 


between the backs of the two tires by pipes extending through 
the back walls. Each pipe terminates in a nipple over which 
a 2 ft length of 114. in. perforated pipe may be slipped when 
it is desired to quench the fire. By opening a valve at the 
side of the forge a spray of water is delivered from the pan 
which gradually quenches the fire without the formation of 
more steam than can be accommodated by the uptake. When 
not in use the períorated pipe is removed. This device not 
only eliminates all danger to the men of being scalded by 
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throwing large volumes of water upon the fire, but gives the 
slack coal a better chance to cake and leaves the fuel in much 
better condition for future service. The water pan is fed 
from the water line running through the shop, the only 
attention required being to turn off the water when the pan 
is filled. 


PORTABLE CRANE WITH BACK GEAR 


A portable floor crane and hoist which has found considerable 
application in railroad shops was described in the October, 1913, 
issue of the Railway Age Gazette, Mechanical Edition, page 
568. This crane is manufactured by the Canton Foundry & Ma- 
chine Company, and is designed for handling work not exceed- 
ing 3,000 Ib. in weight. Where weights greater than this are 


Portable Crane and Holst Equipped with Back Gear 


required to be lifted it is usually impossible for one man to 
do the work alone. In order to provide for work heavier than 
3,000 Ib. and ranging as high as 5,000 to 6,000 lb. the crane has 
been redesigned to include a back gear, thus enabling it to be 
handled by one man without assistance. The back gear crane 
has a total height of 8 ft. 9 in., and will lift up to 7 ft. 6 in. It 
weighs 1,400 1b., and has a capacity of 6,500 Ib. 


MOTOR DRIVEN SLOTTING MACHINE 


The slotting machine shown in the illustration has been de- 
veloped recently by the Newton Machine Tool Works, Inc., 
Philadelphia, Pa. It is particularly adapted to slotting open end 
rods, finishing brasses and other similar work and is equipped 
with a type of gear box transmission especially suited to the 
use of alternating current motors. 

A noteworthy feature of the design is the location of the speed 
change gear box within the upright of the machine whence it 
may be removed to facilitate repairs or replacements. The dif- 
ferent speed combinations, six in number, are controlled through 
the latch levers shown on the side of the upright, which operate 
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sliding sleeves on which the several groups of gears are mounted. 
The arrangement is such that the lower train of gears revolves 
continuously in an oil bath, thus insuring efficient lubrication. 

The machine is driven by a 10 hp. motor which is attached 
to one side of the upright, motion being transmitted through 
spur gears to the large plate gear shown at the back of the ma- 
chine and thence to the cutter bar through a crank disc arranged 
to give a quick return stroke. All dangerously exposed gears 
are covered with meshed guards which are not shown in the 
illustration. š 

The cutter bar, which is of heavy box construction, carries a 
tool apron designed to relieve the tool or to be fixed as desired, 
and which has vertical and horizontal steel faced clamping sur- 
faces. The bar has square lock bearings in the guide and a con- 
tinuous taper shoe for side adjustment. The vertical adjusting 
screw is relieved of strain when cutting by means of a serrated 
clamping surface on the front face of the bar. The adjusting 
screw is operated by means of a square shaft projecting from the 
face of the bar. The cutter bar guide has square lock bearings 
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Slotting Machine With inside Speed Box 


in the frame and is adjusted vertically to suit the location of the 
bar by means of a hand screw shown in the illustration. The 


cutter bar yoke has a bearing on each side of the connecting. 


rod thus supporting the pin in double shear, and the stroke ad- 
justing screw is relieved of strain by tongues on the connecting 
rod washer which engage grooves in the face of the crank pin. 

The work table is surrounded by an oil pan forming an in- 
tegral part of the casting. the periphery of which is graduated 
in degrees. The horizontal adjustment of the saddle on the 
cross slide and of the cross slide on the base are made by means 
of taper shoes. Power feed connections are provided for all 
motions of the table, including the circular motion of the table 
itself, as well as the in-and-out and cross movement of the 
saddle and cross slide respectively. For ordinary requfrements 
the machine is designed to give a rangc of cutting strckes varying 
from 8 to 40 strokes per minute, but where desired the limits 
of the range may be altered, the ratio, however, remaining the 
same. 
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GRAPHITE LUBRICATOR 


The Graphite Lubricator Company, Detroit, Mich, has 
placed on the market a graphite lubricator for lubricating 
with flake graphite the valves and cylinders of locomotives. 
This graphite 1s suspended in common engine oil for the purpose 
of more easily filling the lubricator. The device is used in con. 
nection with the oil lubricator as now in use on locomotives, The 
present oil lubricator acts as the cleaner, while the graphite lu. 
bricator delivers graphite to the cylinders and valves as the lu. 
bricant. The accompanying illustration clearly shows its con- 
struction. The oil line from the steam or gravity-feed lubricator 
in the cab is connected to the top of the graphite lubricator, and 
the oil and steam pass to the cylinder and valves through the 
nozzle shown on the inside. The graphite is contained in the 
annular space surrounding this nozzle, and the feed is controlled 
by means of the regulating valve, as shown. The pulsating pres- 
sure of the steam will cause the feeding of the graphite through 
the passage controlled by the regulating valve, and there it b- 
comes mixed with the oil from the gravity-feed lubricator. It is 
then distributed to the various parts of the valves and cylinders. 

This lubricator is adapted for use on superheater and com- 
pound locomotives (either piston or slide valve type) and espe- 
cially those engines which experience trouble in obtaining the 
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Cylinder Lubricator for Flake Graphite 


proper lubrication of the valves and cylinders. It is claimed that 
the priming of locomotives will not in any way interfere with the 
proper lubrication of the cylinders and valves where this lubri- 
cator is used. It is also claimed that 50 per cent less cylinder 
oil will be required for lubrication in the cylinders and valves. 
and that at the same time a better lubrication will be obtained 
by the use of the flake graphite. 

The lubricator shown, which will hold three ounces of the 
graphite lubricating mixture, is filled through the plug shown 
at the top and to the right of the lubricator. It may be attached 
to any standard steam chest choke-plug fitting, and thus elimi- 
nates the use of the choke plugs. One filling of the model A 
three-ounce lubricator is sufficient for the operation of a locomo- 
tive for approximately 250 miles without further attention on 
the part of the crew. At present the lubricators are made in two 
sizes—model A, which holds three ounces of lubricant, and 
model B, which holds six ounces. 


GERMAN CANAL Locks.—The locks of the Kaiser Wilhelm 
Canal in Germany, which is playing an important part in the 
naval strategy of the present war, are the largest in the world, 
being 72 ft. longer and 38 ft. wider than the locks of the Panama 
Canal.— Machinery. 


The Boylston street subway, in Boston, which has been under 
construction for the past two years, was opened for traffic Oc- 
tober 3. This subway is about 114 miles long, extending from 
the north-and-south subway near the Public Garden westward 
toward Brookline. 


The Delaware, Lackawanna & Western has finished, at 
Hoboken, N. J., as a part of its wireless telegraph equipment, 
a steel tower, 402 ft. high. The Hoboken office now has a five. 
kilowatt Marconi apparatus, and messages have been sent from 
Hoboken to Buffalo, 410 miles. The wave length is 2,250 meters. 


The Interstate Commerce Commission has postponed to March 
31, 1915, the date on which carriers must have complied with its 
order under the transportation-of-explosives act, requiring gas 
cylinders to be supplied with certain safety devices. Owners of 
such cylinders placed orders in Europe for the required devices, 
but now have informed the commission that their orders cannot 
be filled within the time limit fixed. 


A recent statement issued by the New York Public Serv- 
ice Commission, First district, reports that the total number 
of tickets sold for passage in the Broadway and Lenox avenue 
subways operated by the Interborough Rapid Transit Company 
during the year ended June 30, 1914, was 340,413,103, an increase 
for the year of 12,941,593. As the commission treats Sundays as 
half days, the daily average for the first time in the history of 
the subway exceeds 1,000,000 passengers, the average having 
been 1,001.215. The daily average for the previous year was 
963.152. 


At a recent meeting of the Illinois legislative committee of the 
Brotherhood of Locomotive Firemen and Enginemen at Spring- 
field, it was decided to advocate a change in the federal hours 
of service law, to reduce the maximum hours of trainmen from 
16 to 10 hours a day. Other legislation is to be advocated which 
would provide for a limitation on the number of cars in a 
train, a uniform code of signals, giving trainmen a right to 
vote when they are away from home on election day, standard- 
ization of overhead and side clearances, and giving the Inter- 
state Commerce Commission power to specify the type of steel 
cars to be used in passenger trains. 


The manazement of the Pennsylvania Railroad has begun a 
campaign to keep passengers from standing on the platforms 
of moving passenger cars. Letters have been sent to the vari- 
ous industries around Pittsburgh, requesting them to post no- 
tices in their factories warning their employees (hundreds of 
whom ride on Pennsylvania trains daily, going to and from 
their work) of the danger of standing on the platforms of mov- 
ing cars; and a general notice to passenger trainmen has been 
posted on the bulletin boards calling for a concerted effort on 
the part of trainmen to keep passengers from riding on plat- 
forms or steps of cars between or approaching stations. 


Representative Rupley, of Pennsylvania, has introduced in 
Congress a bill to amend the interstate commerce law, providing 
that after the physical valuation of the railroads has been com- 
pleted by the Interstate Commerce Commission the government 
may buy such lines at the price sct as the actual value of the 
roads. as may in the opinion of the commission be desirable, and 
that if at the expiration of 90 days from the offer to the rail- 
ways the companies decline to sell. the government may enter 
the open market to buy such securities as may be necessary to 
obtain control The price to be paid, however, must not ex- 
ceed that set by the physical valuation. An initial appropriation 
of $250,000.000 would be provided by a bond issue. 
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EVENING ENGINEERING COURSES AT UNIVERSITY 
OF PITTSBURGH 


An evening school of graduate courses in engineering will be 
a new feature introduced at the University of Pittsburgh this 
fall by the Dean, F. L. Bishop. It is stated that in the Pitts- 
burgh district there are more engineering graduates than in any 
other district of equal size in the United States, and the Uni- 
versity will provide for men who do engineering work during the 
day an opportunity to study engineering in the evening. Courses 
will be offered in the valuation of public utilities, civil, electrical, 
sanitary, mechanical, railway and concrete engineering. The 
faculty will include Paul M. Lincoln, professor of electrical engi- 
neering; Louis E. Endsley, professor of railway engineering; 
R. T. Stewart, head of the department of mechanical engineering ; 
J. Hammond Smith, head of the department of civil engineering, 
and Morris Knowles, director of the department of sanitary en- 
gineering, all of the University of Pittsburgh. Professor G. W. 
Case and William S. Moorehead will also assist in the course 
in the valuation of public utilities, and D. F. Crawford, general 
superintendent of motive power of the Pennsylvania Lines 
West of Pittsburgh, will co-operate with Professor Endsley in 
the work of mechanical railway engineering. 


TWELVE-TON PACIFIC TYPE LOCOMOTIVES 


The Panama-Pacific International Exposition at San Fran- 
cisco next year is to have on the grounds a steam passenger 
railroad. Electricity is not absolutely supreme and all-pervasive. 
However, the track is to be of 19-in. gage and the locomotives 
are only 17 ft. long. As in the case of the Centennial Exposition 
at Philadelphia in 1876, the little railroad is designed not only 
to ride over but also to be looked at. There will be 21 miles 
of road and 5 miles of track, work on which has just been begun. 
There will be eight or ten Pacific type locomotives equipped with 
air brakes, standard couplers and electric headlights. Each little 
giant will haul a train of ten miniature passenger coaches, and 
running on regular schedules on a double-track system. Each 
of the coaches, with a width of 42 in. and a length of 20 ft., will 
contain ten transverse seats, and will seat twenty passengers. 
With ten coaches to each train and eight trains in operation, 
1,600 people can be put in motion at once. 

The route, commencing at the terminal at the southeast corner 
of the Palace of Machinery, will be northerly across the plaza 
of the exposition ferry slips, to the water front, thence west 
along the Marina, around three sides of the Yacht Harbor, diag- 
onally across the gardens cf the California building, and thence 
by way of the bayshore and the many state buildings to the race 
track. The main loading station, at the beginning of the line at 
the Machinery Palace, will be 300 ft. in length, with five tracks; 
between which will be elevated loading platforms. The entire 
line will be double tracked, with rails weighing 39 lb. per yard. 


A SAFETY-FIRST MOTION-PICTURE PLAY 


Marcus A. Dow, general safety agent of the New York Cen- 
tral Lines, has recently had produced a rather remarkable mo- 
tion-picture play entitled “Steve Hill’s Awakening” for use in con- 
nection with the safety-first work now being conducted by the New 
York Central. The picture, a brief description of which is given 
below, is one of the first produced under railroad auspices for 
this purpose, telling a story of human interest with its principal 
parts played by professional actors. The scheme was carried 
out with the idea of departing from stereotvped methods, Mr. 
Dow, who some time ago introduced the safety exhibit car on 
the New York Central Lines (Railway Age Gazette, August 8, 
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1€13, p. 228), having seen the necessity of introducing a feature 
that would create sufficient interest among the employees to 
bring them into the safety meetings willingly. And, of course, 
a "human interest" story will leave on their minds a more last- 
ing impression than the ordinary didactic lecture. [t is the in- 
tention oi the company to show the "movie" in a specially 
equipped car, to be run over all oí the Central lines, as has 
been done with the safety exhibit cars, stopping at the principal 
points. The pictures will also be used at large safety meetings 
conducted in halls or theaters in the various cities on the line. 

The story is in brief as follows: 

Henry Hill, a trainman, at the end of his run, coming in to 
the yard and jumping off the caboose, starts, against the ad- 
vice of a fellow employee, to take a short cut along the tracks 
to his home, and is struck by an engine and killed, leaving a 
widow and two children, a boy and a girl. Soon after this the 
family is dispossessed, the widow later dies in poverty and the 
two ch, Aren are sent to an orphan asylum. Fifteen years later, 
the son, Steve Hiil, becomes a brakeman in the yard where his 
father was killed. He is of careless habits and is shown on 
the screen taking the usual risks, such as kicking a drawbar with 
his foot and jumping on the front of a moving yard enginc. 
lor this conduct he is reproved by the yardmaster, Jack Warren. 
The “human interest" of the story comes in when “Steve” meets 
Mary, the yardmaster's daughter, and courts her. The father's 
consent to marriage is withheld because of Steve's careless 
habits in his work. Steve, nevertheless, does not take the lesson 
to heart, and a short time after, disregarding a blue flag, he 
causes a slight collision on a repair track, and knocks a car 
body off its supporting horses, thereby causing serious injury to 
a car repairer. He. is then discharged, at once; and is also 
repudiated by Mary. Going home in a disconsolate mood, he 
throws himself on his bed, falls asleep and has a dream, in which 
he sees himself taking all sorts of chances. For instance, he 
crosses the track between two cars and barely escapes being 
crushed. He is hurled from a side ladder by a car which stands 
out beyond the fouling point. Walking across a track without 
looking where he is going, he 1s almost run over by an engine. 
Finally, however, he takes one chance too many and loses his 
leg. He awakes from his dream with a start, overjoyed, to be 
sure, to find that his leg is not gone; but taught a lesson that 
makes him begin anew with "Safety First" as his motto. He is 
reinstated in his job. and marries the girl. The scene then 
passes to thirty years later showing him and his wife, both gray 
haired, in their happy home. “Steve” is telling a party of friends 
that his policy of Safety-First has made him a successful rail- 
road man. 

The picture is in two recls, and takes about half an hour to 
show. It is well done, and is to be classed as better than the 
average. Mr. Dow says that the Atchison, Topeka & Santa Fe; 
the Chicago, Burlington & Quincy, and the Delaware, Lacka- 
wanna & Western have made arrangements to use the film. 


MEETINGS AND CONVENTIONS 


Car Foremen's Association of Chicago.—The Car Foremen's 
Association of Chicago held its annual meeting in Chicago, Oc- 
tober 13, 1914, at which time the following officers were elected: 
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President, C. J. Wymer, general car foreman, Belt Railway, 
Chicago; first vice-president, A. LaMar, master mechanic, Penn. 
sylvania Railroad, Chicago; second vice-president, A. L. Beards- 
ley, master mechanic, Atchison, Topeka & Santa Fe, Chicago: 
treasurer, M. F. Covert, assistant master car builder, Swift & 
Company, Chicago; secretary, Aaron Kline, 841 North Lawler 
avenue, Chicago. 


American Society of Mechanical Engineers—The annual con- 
vention of the American Society of Mechanical Engineers will 
be held in the Engineering Societies building, 29 West 39th 
street, New York, December 1 to 4, 1914. The railroad session 
will be held on Wednesday afternoon, December 2, when the 
report of the sub-committee will be presented and thrown open 

«for discussion. The subject is Steam Locomotives of Today 
and it is hoped that the paper prepared by the committee will be 
the means of bringing out a lively discussion. This paper is 
printed in full elsewhere in this issue. 


The June Conventions —At a meeting of the executive com- 
mittees of the American Railway Master Mechanics’ Association 
the Master Car Builders’ Association and the Railway Supply 
Manufacturers’ Association, held at the Hotel Biltmore, New 
York, on October 22, it was decided to hold the 1915 convention 
at Atlantic City, N. J. The cities of Washington, Chicago, San 
Francisco and Atlantic City were under consideration for next 
year’s meeting, and the decision was made only after much dis- 
cussion and on a very close vote. It is announced that the con- 
vention hall will be further enlarged about one-third for the 
meetings and that the entertainment features will be about the 
same as in 1914. Headquarters, as before, will be at the Marl- 
borough Blenheim. 


The following list gives names of secretaries, dates Of next or regular 
meetings, and places of meeting of mechanical associations. 


Air Brake AssociaTi0N.—F, M. Nellis, 53 State St., 
vention, May 5-7, 1915, Hotel Sherman, Chicago. 

AMERICAN RAILWAY Master MECHANICS’ ASSOCIATION. J. W. Taylor, Kar- 
pen building, Chicago. Convention, June, 1915, Atlantic City. N. J. 

AMERICAN Raitway Toot FogEMEN's Association.—Owen D. Kinsey, Ill. 
nois Central, Chicago. Convention, July, 1915, Chicago. 

AMERICAN SOCIETY FOR Testinc Matertats.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. 


Con- 


Boston, Mass. 


AMERICAN SOCIETY OF MECHANICAL ENciNEERS.— Calvin W. Rice, 29 W. 
Thirty-ninth street, New York. Convention, December 1-4, 1914, 
New York. 


Car FoREMEN's ASSOCIATION OF Cmicaco.—Aaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, except July and August, Lyt- 
ton building, Chicago. 

CHIEF INTERCHANGE Car INSPECTORS’? AND Car FOREMEN'S AÁSSOCIATION.— 
S. Skidmore, 946 Richmond street, Cincinnati, Ohio. 

INTERNATIONAL RAILWAY Huer AssocrarroN.—C. G. Hall, 922 McCormick 
building, Chicago. Convention, May 17-20, 1915, Chicago. 

INTERNATIONAL RAILWAY (GENERAL FOREMEN'S AssoaciaTION.— William Hall, 
914 W. Broadway, Winona, Minn. Convention, July, 1915. 


INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ AssocraTion.— A. L. Wood- 
worth, Lima, Ohio. 

Master BorLer Makers’ AssociarioN.— Harry D. Vought, 95 Liberty street, 
New York. 

Master Car RBUILpERS' Association.—]J. W. Taylor, 
cago. Convention, June, 1915, Atlantic City, N 


MASTER CAR AND LocoMOTIVE PAINTERS” Assoc. op U. S. AND CANADA.— 
. Dane, B. & M., Reading, Mass. 


Namen building, Chi- 


NIAGARA: FRONTIER Car MEN's AssociATION.— E. Frankenberger, 623 Bris- 
bane building, Buffalo, N. Y. Mectings monthly. 
RAILWAY STOREKEEPERS AssociaTion.—-J. P. Murphy, Box C. Collinwood, 


Ohio. Convention, May 17-19, 1915, Hotel Sherman, Chicago. 


TRAVELING ENGINEERS’ AssociATION.—W. O. Thompson, N. Y. C. & H. R. 
East Buffalo, N. Y. 


RAILROAD CLUB MEBTINGS 


Next i 
Club Meeting Title of Paper | Author Secretary Address 
di esses. Nov. 10 Characteristics of Materials............... E. T. EE Tames Powell. 5 13, Windsor Hotel, Montreal. 
UE PER Nov. 13 Painting Locomotives and Steel Cars...... ME: Pot Sasa soon eee IH. D. Vought.. 95 Liberty St., New York City. 
New England....! Nov. 10 (Typical Rail Failures................ us F. A. Weymouth... .| Wm. Cade, Jr.. 683 Atlantic Ave. . Boston, Mass. 
k....... Nov. 20 | Parcels Post d Its Effect on Railway 
Piu. purse Nov. 27 Renee ee y dun 5 ers ee a uyta N V. J. Bradley....... H. D. Vought....|95 Liberty St., New York City. 
Scie Rolled Steel Pistons...................... W. W. Scott........ J. B. Anderson..|207 Penn. Station, Pittsburgh, Pa. 
Richmond ....... Nov. 9 | The Average Man in Railroad Work...... Odel S. Smith...... F. O. Robinson..|C. & O. Richmond, 
St. Louis. Nov. 13 | Railway Pensions ....................... J. B. Brittian....... BR W. Frauenthal. Union Station, St. Louis, Mo. 
Southern € S'w'rn Nov. 19 | ...... AS ni QE IQ ccu mos dc ernst ele ord E !A. J. Merrill..... 218 Grant Bldg., Atlanta, Ga. 
Western G rr E | eges eee olga Pee eee nero Jos. W. Taylor...|1112 Karpen Bidg., Chicago, IN. 


NovEMBER, 1914 


PERSONALS 


It is our desire to make these columns cover as completely as 
possible all the changes that take place in the mechanical de- 
partments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in helping 
to bring this about. 


GENERAL 


JosepPH BILLINGHAM, whose appointment as superintendent of 
motive power of the Grand Trunk Pacific, with headquarters at 
Transcona, Man., has already been announced in these columns, 
began railway work as machinist apprentice on the Great North- 
ern Railway of England, and subsequently was a machinist in the 
shops of the Chicago & North Western. He served later as a 
locomotive engineer and road foreman of engines on the Chicago, 
Milwaukee € St. Paul. Jm December, 1890, he was appointed 
road foreman of engines of the Gulf, Colorado & Santa Fe. He 
was subsequently master mechanic and general master mechanic 
on the same road, and division master mechanic on the Balti- 
more & Ohio. In January, 1904, he was appointed representative 
of the Galena Signal Oil Company at London, Eng., and at the 
time of his recent appointment as superintendent of motive power 
of the Grand Trunk Pacific, was general inspector of the Ameri- 
can Locomotive Company at Schenectady, N. Y. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


G. F. Burcess, formerly road foreman of engines of the Cana- 
dian Pacific at McLeod, Alta., and later acting district master 
mechanic at Cranbrook, B. C., during the absence of G. Glasford 
on leave; has been appointed road foreman of engines at Medi- 
cine Hat, Alta., succeeding E. J. Lemieux. 


T. C. Hupson, whose appointment as division master mechanic 
of the Canadian Northern, Quebec Grand divisicn, has been an- 
nounced in these columns, was born February 20, 1873, at 
Brockville, Ont. lle was 
educated in the public 
schools of Brockville 
and Carleton Place. 
Ont, and also studied 
with the International 
Correspondence Schools. 
He completed his ap- 
prenticeship as machin- 
ist with the Canadian 
Pacilic at Carleton Place, 
Ont, in January, 1892, 
since which he has been 
consecutively ` machinist 
at that point, at Cha- 
pleau, Ont, and again 
at Carleton Place. From 
September, 1901, to 
April, 1903, he was 
chargeman in the run- 
ning shed of the Cana- 
dian Pacific at Smiths 
Falls. Ont. and from 
April, 1903, to November, 1904, he was chargeman in the erect- 
ing shop at Carleton Place. From November, 1904, to January. 
1906, he was foreman of the erecting shop at Carleton Place, and 
from January, 1906, to December, 1906, was locomotive foreman 
of the same road at Ottawa, Ont. From January, 1907, to August, 
1907, he was foreman of the Canadian Northern Ontario at Parry 
Sound, and from August, 1907, to May, 1908, he held the posi- 
tion of master mechanic of the Canadian Northern Quebec at 
Shawinigan Junction, Que. From May, 1908, to June, 1914, he 
was master mechanic of that road and also the Quebec & Lake 


— 


T. C. Hudson 
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St. John. On June 23, 1914, he was appointed division master 
mechanic of the Quebec Grand division of the Canadian North- 
ern, Lines East of Ottawa, as above noted. 


J. R. DoNNELLY, master mechanic of the Northern division of 
the Grand Trunk at Allandale, Ont., has been appointed assistant 
master mechanic of the Ontario lines, with headquarters at 
Allandale and the title of master mechanic of the Northern di- 
vision has been abolished. 


Harry M. MucHmorE has been appointed division foreman of 
the Atchison, Topeka € Santa Fe at Deming, N. M., succeeding 
L. Stowell. 


E. J. Lemieux, formerly road foreman of engines of the Cana- 
dian Pacihc at Medicine Hat, Alta., has been appointed district 
master mechanic at Lethbridge, Alta. 


J. MARKEY, master mechanic of the Middle division of the 
Grand Trunk at Toronto, Ont., has been appointed master me- 
chanic of the Ontario lines, with headquarters at Toronto. 


T. McHarriE, master mechanic of the Eastern division of the 
Grand Trunk at Montreal, Que., has been appointed master me- 
chanic of the Eastern lines, with headquarters at Montreal. 


W. H. SAMPLE, master mechanic of the Grand Trunk at Otta- 
wa, Ont., has been appointed master mechanic of the Western 
lines, with headquarters at Battle Creek, Mich., succeeding G. 
Vliet, deceased, and the title of master mechanic of the Ottawa 
division has been abolished. 


W. ËI. Snyper, whose appointment as master mechanic of the 
Erie with headquarters at Stroudsburg, Pa., has been announced 
in these columns, was horn on July 14, 1874, at Ashley, Luzerne 
County, Pa. He began 
railway work on March 
18, 1894, as machinist ap- 
prentice in the Central of 


New Jersey shops at 
Ashley, remaining with 
that road until July, 


1901, when he went to 
Stroudsburg as a machin- 
ist in the Erie shops. In 
October, 1903, he was 
promoted to tool room 
foreman, and in Novem- 
ber, 1905, was appointed 
assistant to general fore- 
man. He remained in 
that position until Janua- 
ry, 1912, when he was 
promoted to general fore- 
man which position. he 
held at the time of his 
appointment on Septem- 
ber 1, as master mechan- 
ic of the same road as above noted. He was the successful con- 
tributor in several competitions conducted by the Railway Age 
Gazette. 


W. H. Snyder. 


J. H. Woop has been appointed supervisor of locomotive opera- 
tion of the Oklahoma and Panhandle divisions of the Rock Island 
Lines, with headquarters at El Reno, Okla., succeeding C. S. 
Y eaton, transferred. 


C. S. YEATON, supervisor of locomotive operation of the Chi- 
cago, Rock Island € Pacitic at El Reno, Okla., has been appointed 
road foreman of equipment at that place, succeeding O. F. 
Covalt, assigned to other duties. 


CAR DEPARTMENT 


WiLLiAM R. McMunn has been appointed general car inspector 
of the New York Central & Hudson River, with headquarters at 
Albany, N. Y.. succeeding F. W. Chaffee, deceased. 
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O. E. Shaw has been appointed general car foreman of the 
Chicago & Eastern Illinois at Danville, Ill. He started railroad 
work in 1901 with the Merchant’s Dispatch Transportation Com- 
pany at East Rochester, N. Y. From 1901 to 1909 he was en- 
gaged as a car builder in a number of shops and on all classes 
of freight car work. In 1909 he entered the service of the 
Atchison, Topeka € Santa Fe as an inspector at Cleburne, Tex., 
and was later appointed assistant car foreman at that point. In 
April, 1913, he entered the service of the Chicago & Eastern 
Illinois as car foreman at Villa Grove, Ill, and during the same 
year was transferred to the Oaklawn shop at Danville, Ill, as 
car foreman, the position which he held at the time of his ap- 
pointment as general car foreman as above noted. 


SHOP AND ENGINE HOUSE 


J. L. Connors has been appointed roundhouse foreman of the 
Erie at Ferrona, Pa. 


J. E. Davipson has been appointed night roundhouse foreman 
of the Erie at Cleveland, Ohio. 


R. GARDNER has been appointed locomotive foreman of the 
Grand Trunk at Island Pond, Vt. 


J. F. Green has been appointed night roundhouse foreman of 
the Rock Island Lines at Rock Island, Ill., succeeding H. Krab- 
benhoft. 


W. E. Haywarp, formerly roundhouse foreman of the Cana- 
dian Pacific at Vancouver, B. C., has been appointed night 
roundhouse foreman at Alyth, Calgary, Alta. ° 


Frank MAHER has been appointed roundhouse foreman of the 
Rock Island Lines at Biddle, Ark., succeeding L. Cooke. 


T. McCue has been appointed roundhouse foreman of the 
Erie at Cleveland, Ohio, succeeding F. D. McCullough, resigned. 


PURCHASING AND STOREKEEPING 


S. H Rosson, supply agent of the Northern Pacific at South 
Tacoma, Wash., has been appointed assistant general storekeeper 
at that place. 


O. C. WAKEFIELD, supply agent of the Northern Pacific at St. 
Paul, Minn., has been appointed general storekeeper, in charge 
of materials and supplies, with headquarters at St. Paul. 


C. B. WiLLIAMs, whose appointment as purchasing agent of 
the Central of New Jersey, with headquarters at New York City, 
has been announced in these columns, was born on March 22, 
1873, at Beech Creek, Pa., and after leaving the common schools 
was a student at the Pennsylvania State College for a short 
time. In 1890, he was graduated from Eastman Business Col- 
lege and in July of the following year began railway work with 
the Beech Creek Railroad, now a part of the Pennsylvania di- 
vision of the New York Central & Hudson River. He entered 
the service of the Central of New Jersey on November 27, 1893, 
as stenographer and chief clerk to the general superintendent. 
From February, 1900, until September, 1908, he was chief clerk 
to the superintendent of motive power and then was appointed 
general storekeeper, which position he held at the time of his 
recent appointment as purchasing agent of the same road, as 
above noted. 


I. C. C. APPOINTMENTS 


A. J. CUNNINGHAM, general foreman of the Atchison, Topeka 
& Santa Fe at Barstow, Cal, has been appointed inspector of 
motive power for the Pacific district, division of valuation, Inter- 
state Commerce Commission, with headquarters at San Fran- 
cisco, Cal. 


W. J. Thomas has been appointed inspector of car equipment 
for the Pacific district, division of valuation, Interstate Com- 
n.=rce Commission, with headquarters at San Francisco, Cal. 
Mr. Thomas recently has been employed in the United States 
Interior Department, and formerly was in railway service. 
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CHARLES J. Drury, master mechanic of the St. Louis € San 
Francisco at Sapulpa, Okla., died on September 30, at the age of 
36. He was born at Chicago Junction, Ohio, and began railway 
work in July, 1895, as machinist apprentice for the Atchison, To- 
peka & Santa Fe. After completing his apprenticeship in July, 
1899, he was employed as machinist for that road, the Southern 
Pacific, the Kansas City Southern, the El Paso & Southwestern, 
the Chicago, Rock Island & Pacific and other roads for seven 
years, becoming roundhouse foreman for the Santa Fe at La 
Junta, Colo., in July, 1906. He remained with the Santa Fe until 
February, 1913, filling the positions of general foreman at Al. 
buquerque, N. M.; bonus supervisor of the Western Grand di- 
vision; master mechanic of the Oklahoma division at Arkansas 
City, Kan., and master mechanic of the Plains division at Ama- 
rillo, Tex. He then became master mechanic of the St. Louis & 
San Francisco at Ft. Smith, Ark., and the following February 
was appointed superintendent of shops at Springfield, Mo. Mr. 
Drury was promoted to division master mechanic at Sapulpa, 
Okla., on September 1, just prior to his illness of typhoid fever, 
from which he died on September 30. Mr. Drury's father, M. J. 
Drury, is superintendent of shops of the Santa Fe at Topeka, Kan. 


E. B. GILBERT, formerly superintendent of motive power of the 
Bessemer & Lake Erie, died at his home in Greenville, Pa., on 
September 7. Mr. Gilbert was born at Windsor, N. Y., on De- 
cember 13, 1843. He took up the trade of machinist, and later 
was employed on the Erie Railroad, both at Youngstown, Ohio, 
and at Galion, in the latter place holding the position of foreman. 
He went to Greenville about 28 years ago, and entered the service 
of the Pittsburg, Shenango & Lake Erie, now the Bessemer & 
Lake Erie. He was promoted from machinist foreman to master 
mechanic, and later to superintendent of motive power, which 
position he held until his resignation in 1909. 


J. P. McCuen, formerly superintendent of motive power of 
the Queen & Crescent Route, died at his home in Avondale, 
Cincinnati, O., on October 2, aged 70 years. He was connected 
with the mechanical department of that system for 30 years, re- 
tiring about three years ago. 


NEW SHOPS 


ATLANTIC Coast Line.—Work is now under way, it is said, on 
the foundations for an addition to the machine shops at Way- 
cross, Ga. 


LovisvithLE € NASHVILLE.—A building permit has been issued 
to the Louisville & Nashville for the construction of a 12-stall 
roundhouse and repair shops in the yard at Lexington, Ky., and 
work on these improvements is now under way. 


AUTOMATIC COUPLERS IN EuroPE.—As far back as 1896, the in- 
troduction of automatic couplings was demanded on humani- 
tarian grounds by medical men. Laws were passed in the United 
States making the adoption of automatic couplings compulsory ; 
and quite recently a similar law has been passed in the Ar- 
gentine Republic. It is proposed to do the same thing in Brazil. 
In Europe, the International Union for the legal protection of 
workmen passed a resolution in favor of the introduction of 
automatic couplings at its 1908 meeting in Lausanne. Mr. 
Millerand, the French minister of works and railways, endorsed 
this resolution in his capacity of president of the French section 
of the union. The technical committee of the German Verein 
strongly recommended, in 1900, the introduction of automatic 
couplings, and expressed the opinion that the technical and 
economic difficulties were by no means insuperable —Bulletin of 
the International Railway Congress. 
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SUPPLY TRADE NOTES 


Spencer Van Cleve, president of the Erie Foundry Company, 
died on September 29. 


T. B. Van Dorn, first vice-president of the Van Dorn Iron 
Works Company, Cleveland, Ohio, has been elected president of 
the company, succeeding his father, J. H. Van Dorn, who died 
recently. 


Charles Hyland, for many years foreman boilermaker in the 
Jackson, Mich., shops of the Michigan Central, has resigned to 
accept the position of boiler expert with the Flannery Bolt Com- 
pany, Pittsburgh, Pa., succeeding Tom R. Davis, deceased. 


The Monarch Steel Castings Company, Detroit, Mich., an- 
nounces the opening of an exhibit of Lion and Monarch couplers, 
Lion coupler pockets for locomotives and Lion cast steel yokes 
in the office of H. F. Wardwell, their Chicago representative at 
548 Railway Exchange, Chicago. 


At the annual meeting of the American Locomotive Company 
in New York on October 20, retiring directors W. H. Marshall, 
A. H. Wiggin and A. W. Mellon were re-elected to serve for 
three years. The present cffcers of the company were likewise 
re-elected to serve for the following year. 


The Q & C Company, New York, has taken over the ex- 
clusive license and control of the Ross-Schofield system of water 
circulation for locomotive boilers for the United States and 
Canada. C. F. Pierce, who had charge of this work with the 
Ross-Schofield Company, has gone to the Q & C Company as 
special representative. 


The Independent Pneumatic Tool Company, Chicago, has ap- 
pointed V. F. Robinson its representative in Michigan, with 
headquarters at Detroit. F. J. Passino, the former representa- 
tive in Michigan, has been appointed representative in the south- 
west to succeed H. F. Finney, promoted to a position in the 
general sales office at Chicago. 


The Buda Company, Chicago, Ill, has taken over the repair 
link for wrecking chains patented by John E. Buckley, former 
foreman blacksmith of the Illinois Central. This link is of spe- 
cial advantage in wrecking equipment where chains are often 
broken, and has been used on the Illinois Central for some time. 
Tensile tests have shown it to be stronger than the other links of 
the chain to which it is attached. This device is illustrated in the 
1912 edition of the Car Builders’ Dictionary on page 881. 


John Steele Patterson, for the past 24 vears resident manager 
of the Galena Signal Oil Company, Franklin, Pa., at Cincinnati, 
Ohio, died at his home in that city on October 13. Mr. Patterson 
was born in Baltimore, Md., on February 13, 1839. He served 
his term as machinist's apprentice in the shops of the Baltimore 
& Ohio at Cumberland, Md., and was later general foreman in 
the Baltimore & Ohio shops at Portsmouth, Ohio. When he 
was 24 years of age he was appointed master mechanic of the 
Cincinnati, Indianapolis, St. Louis & Chicago, now the Big Four, 
at Cincinnati, and served in that position for 25 years. For the 
past 24 years he had been connected with the Galena Signal Oil 
Company as noted above. 


Elis F. Muther, eastern sales manager of the Gisholt Ma- 
chine Company, Madison, Wis., with headquarters in New 
York, has been appointed general sales manager of the com- 
pany, with office at Madison. It is also announced that J. E. 
Brandt, hitherto representative in Philadelphia and vicinity, 
has become associated with the Swind Machinery Company, 
which has been appointed a Gisholt agency in that city. J. L. 
Osgood has been appointed exclusive agent in Buffalo and 
Rochester, N. Y. R. D. Heflin, formerly representative of the 
company in New England, has been placed in charge of the 
New York office, and will henceforth attend to the interests cf 
Gisholt customers and users in the entire eastern territory. 
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Charles Moulton Gould, vice-president and treasurer of the 
Gould Coupler Company and the Gould Storage Battery 
Company, New York, died at his home at Bayside, Long 
Island on October 20. Mr. Gould has been associated with 
the Gould Coupler Company for many years. He was born 
in Buffalo, N. Y., on September 7, 1873, and received his 
education in the public schools of that city and in De Veaux 
College at Niagara Falls. In 1895, shortly after graduation, 
he entered the plant of the Gould Coupler Company at Depew, 
N. Y., founded by his father, Charles A. Gould, now the 
company’s president. He served in the works for several 
years and had a large share in their development and the town 
of Depew which grew up around them, finally going to the 
New York office as vice-president and treasurer, as noted 
above. Mr. Gould was very much interested in yachting, and 
was a prominent member of the New York Yacht Club and 
the Manhasset Bay Yacht Club. 


Tom R. Davis, mechanical expert of the Flannery Bolt Com- 
pany, Pittsburgh, Pa., died at his home in Dravosburg, Pa., on 
October 12, 1914, after a long illness. Mr. Davis was born in 
Allegheny City, Pa., on July 13, 1854. He was educated in the 
public schools and began work in 1872 as a machinist apprentice 
in the shops of the Allegheny Locomotive Works (now the Pitts- 
burgh plant of the American Locomotive Company). In 1875 
he became a fireman on the Pittsburgh, Fort Wayne & Chicago 
and in the following year passed his examination for engineer. 
In 1877 he became a special salesman for the Crosby Steam Gage 
& Valve Company, Boston, Mass., but left in 1880 to accept the 
managership of the Monongahela Mfg. Company at Monongahela 
City, Pa. In 1883 he returned to the Crosby Steam Gage & Valve 
Company and remained in its employ until 1893 when he became 
associated with the Garlock Packing Company at Pittsburgh as 
special agent. In 1898 he entered the employ of the Homestead 
Valve Mfg. Company, leaving that company in June, 1904, to 
become mechanical expert of the Flannery Bolt Company, which 
position he occupied at the time of his death. 


Henry H. Westinghouse, brother of the late George Westing- 
house, was elected president of the Westinghouse Air Brake 
Company at the annual meeting on October 15. Mr. Westing- 
house has been associa- 
ted with the company for 
over 40 years. He was 
born at Central Bridge, 
Schoharie county, N. Y., 
on November 16, 1853. 
He received his early 
education at Union High 
School, Schenectady, 
graduating in 1870. In 
1871 he entered Cornell 
University to take up the 
study of mechanical engi- 
neering. In 1872 he went 
to Pittsburgh and be- 
came identified with the 
business of the Westing- 
house Air Brake Com- 
pany. He worked suc- 
cessively in the foundry, 
machine shop and draft- 
ing room, and occupied 
the positions of general 
agent, general manager, vice-president and acting president. 
He was also one of the feunders of the firm of Westinghouse 
Church Kerr & Company, and for many years was the guiding 
spirit in its management. Mr. Westinghouse is a man of quiet 
tastes and unostentatious manner. He is a member of the 
Grolier, Century, Engineers’ and Cornell clubs of New York, 
and the American Society of Mechanical Engineers. 


H. H. Westinghouse 


CATALOGS 


CoNpuiT Boxes.—Pamphlet No. 442, recently issued by the 
Sprague Electric Works, 527-531 West Thirty-fourth street, 
New York, is devoted to the line of conduit toxes, outlet, switch 
boxes and fittings furnished by this company. It is in catalog 
form and contains 40 pages of specifications and price lists. 


Jacks.—Bulletin No. 177 of the Buda Company, Chicago, is a 
four page pamphlet devoted to mine jacks manufactured by this 
company. The pamphlet contains price lists and illustrations of 
the various parts of these jacks, which are of more substantial 
construction than the usual jacks of similar type and capacity. 


Power PLANT INSTRUMENTS.—A 32 page pamphlet has re- 
cently been issued by Lewis M. Ellison, 6238 Princeton avenue, 
Chicago, which is devoted to power plant instruments, including 
a line of differential draft gages, gas pressure gages and fittings. 
The Ellison throttling-evaporating calorimeter is also described. 


Rust ResistinG Iron.—A 32 page booklet recently issued by 
the American Rolling Mill Company, Middletown, Ohio, con- 
tains facsimile copies of Ictters received from large numbers of 
users of Armco-American ingot iron showing the high esteem 
in which the corrosion resisting qualities of this material are 
held. 


PorTABLE FLooR CRANE—The Canton Foundry & Machine 
Company, Canton, Ohio, has recently issued a leaflet briefly de- 
scribing the No. 44% Canton back geared portable floor crane and 
hoist. This crane is desigued to lift loads up to 6,000 lb., the 
back gear being provided to enable one man to lift such loads 
without assistance. 


MINE Hoist FouipmenTtT—The General Electric Company, 
Schenectady, N. Y., has just issued bulletin No. 48014, which 
deals with mine hoist equipment. It treats of the general sub- 
ject of underground hoists, their operation and control, taking 
up the question of economy of electric drives. It contains 32 
pages and is profusely illustrated. 


OVERHEAD TRAMRAIL EQuUIPMENT.—The Whiting l'oundry 
Equipment Company, Harvey, Hl, has just issued catalog No. 
111, which is devoted to overhead tramrail equipment. This 
catalog contains descriptions of a number of monorail trolleys 
and hand operated hoists especially adapted to foundry use. 
Copies may be obtained free upon request. 


PNEUMATIC DriLis.—A 36 page catalog dealing with the “Little 
David” pneumatic drill has been issued by the Ingersoll-Rand 
Company of 11 Broadway, New York. This catalog, which is 
known as Form No. 8207, contains a description of the construc- 
tion and operation of the drill, as well as specifications and il- 
lustrations of the various sizes manufactured. 


PNEUMATIC llAMMERs.— The Ingersoll-Rand Company, 11 
Broadway, New York, has recently issued a 12 page pamphlet 
designated as form No. 8013, which is devoted to the “Little 
David" pneumatic chipping. calking and scaling hammers. It 
contains illustrations and specihcations of hammers for various 
purposes, as well as sectional drawings showing the mechanism 
of the hammers. 


Pxeumatic Toots —Bulletin 18-A of the Monarch Pneumatic 
"Tool Company, Railway Exchange building, St. Louis, Mo., is a 
four page leaflet devoted tc illustrated descriptions of the Mon- 
arch line of pneumatic tools. Tables are given for the vari- 
ous classes of equipment which show the weight, capacity, size of 
hose connection and other information of value in ordering tools 
for various classes of work. 


Portante Heists.—Form No. 4033, recently issued by the 
Ingersoll-Rand Company, 11 Broadway, New York, is an eight 
page pamphlet devoted to the "Little Tugger" hoist. This is a 
portable pneumatic hoist specially adapted to use in mines, but 
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which will find a wide application on construction work, in 
manufacturing plants and around shops wherever a supply of 
compressed air is available. 


DIRECT CURRENT Test MeTER.— Bulletin No. 46390, just issued 
by the General Electric Company, Schenectady, N. Y., describes 
a Thomson direct current test meter recently developed by this 
company. The meter which is known as type CB-5 is designed 
to eliminate the loss of time in changing standards to cover a 
wide range of load by combining in one standard several capac- 
ities covering a range from light to full load. 


Face HARDENED SPROCKET WHEELS.—Catalog No. 50 of the 
Lehigh Car, Wheel & Axle Works, Catasauqua, Pa., is devoted 
to the line of chilled charcoal iron products of this company. The 
larger part of the catalog deals with face hardened sprocket 
wheels, the price list of a large variety of which is given. Other 
sections are devoted to cement mill and crushing machinery 
parts. The catalog contains 64 pages and is well illustrated. 


Moxora1L Cranes.—Butletin No. 48,700, issued by the Sprague 
Electric Works, 527-531 West Thirty-fourth street, New York, 
is devoted to the Sprague line of Monorail cranes. Aside from 
descriptions of the cranes which are given in considerable detail 
it contains drawings showing the clearance dimensions and 
tables giving ratings and weights of the various types of equip- 
ment. A number of illustrations showing installations now in 
operation are included. 


ELECTRIC Dritts.—A folder has recently been issued by the 
Van Dorn Electric Tool Company, Cleveland, Ohio, dealing with 
the portable electric drills manufactured by this company. This 
folder contains a phantom drawing showing the internal con- 
struction of the drill and gives a brief statement of some of the 
advantages of electricity over compressed air. As set forth in 
the folder many of these drills were used in construction. work 
on the Panama Canal. 


IxscvLATING Brick.—The Armstrong Cork & Insulating Com- 
pany, Pittsburgh, Pa., has recently issued a booklet dealing 
with the application of Nonpareil insulating brick to boiler set- 
tings. The booklet, which contains a number of illustrations, 
describes the material from which the. brick is made, and ex- 
plains the methods of application. Several photographs are re- 
produced showing boiler installations which are insulated with 
this brick. 


STOKERS.—A 32 page booklet has been issued by the Sanford 
Riley Stoker Company, Ltd., Worcester, Mass., describing the 
Riley self dumping underfeed stoker. This stoker is of the in- 
clined undefeed type, differing from other underfeed stokers, in 
that inclined movable grates are substituted for the ordinary type 
of dead plates. The booklet is well illustrated, photographs of 
a number of installations being shown in addition to details of 
the apparatus. 


AIR Compressors FOR lfounpry Use—Bulletin No. 42,800, re- 
cently issued by the General Electric Company, Schenectady, 
N. Y., contains a reprint of an article appearing in the General 
Electric Review relative to the use of electrically driven air 
compressors in foundries. The article compares centrifugal 
compressors with fan blowers and positive type blowers show- 
ing the superior features of the centrifugal compressor for this 
class of service. 


ELECTRIC Raitway Data.—In Railway Exchange Data No. 10 
the Westinghouse Electric & Manufacturing Company, East 
Pittsburgh, Pa., has brought together considerable data pertain- 
ing to the operation of street railways, as well as a number of 
practical suggestions of value in the operation of electric rail- 
way equipment. Among the subjects treated are: Improvement 
of voltage on interurban lines; Effect of voltage on performance 
of motors; Cost of stops and trailer operation and Train oper- 
ation in city and interurban service. The pamphlet contains 32 
pages, and is illustrated with a number of curves and drawings 
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The first prize of $50 in the car depart- 


ni ment competition which closed October 15, 
Jepartment 1914, has been awarded to Robert P. Blake, 
Competition master mechanic of the Northern Pacific 


at Dilworth, Minn. Mr. Blake's article consists of a practical 
discussion of the most important weaknesses or defects in box 
cars, and will be found on another page of this issue. Several 
of the other contributions have been accepted for publication, 
and one article in particular is deserving of special mention. 
It was prepared by Robert N. Miller, instructor in mechanical 
engineering at the Carnegie Institute of Technology, Pittsburgh, 
Pa. and discusses at length the defects of modern box cars 
and the remedies. It will be published in an early issue. 


An item of economy in locomotive main- 


Efficient f 
Cleani í tenance that should be called more forci- 

anime :9 bly to the attention of those interested in 
Locomotives 


this work is the cleaning of locomotives 
with a mixture of oil and water. This process was mentioned 
at both the General Foremen's and the Master Painters’ con- 
ventions which were held within the past few months. One road 
claimed a saving of over $100 per engine per year by its use. 
The Delaware, Lackawanna & Western uses a mixture of 150 
gal. of hot water to 1 gal. of crude oil. This mixture is sprayed 
through nozzles, compressed air being used as the driving force. 
It requires about 18 min. to each engine at an average total cost 
of 30 cents. Other roads reported a cost per engine as low as 15 
cents, stating that when the work is done on a piece work basis 
the operators will make from $80 to $85 per month. It is not 
necessary to employ expensive labor as the work requires no un- 
usual intelligence. This process not only gives the engine and 
tender a clean and neat appearance, but makes it possible for the 
inspectors to detect defects that would otherwise be overlooked. 


Experiments with car journals have shown 


Journal E ue . 
B that the co-efficient of friction with the sur- 
x faces efficiently lubricated is from one-sixth 
Packing 


to one-tenth that for dry or scantily lubri- 
cated surfaces. This means that if one journal on a car is 
dry or scantily lubricated the power required to move it is 
approximately that required to move two similar cars efficiently 
lubricated. Carrying this to extremes, if on one road one jour- 
nal of each car were absolutely neglected, twice as many loco- 
motives would be required to haul the traffic as would be needed 
if all journals were maintained in an efficient condition. The 
same limitations will apply if all the car journals are only main- 
tained to 87.5 per cent of their efficiency. In addition to the 
power losses there is the loss in time to trains on the road and 
the damage to equipment on account of hot boxes. 

Regardless of the correctness of the above figures the 
time and money spent in properly maintaining journal boxes 
is very much worth while. This is becoming more generally 
recognized by many roads that have established definite intervals 
at which the journal boxes are to be carefully inspected and | 
overhauled, and until it is the general practice of all roads to 
do this it cannot be expected that the journal box situation will 
approach the 100 per cent efficiency mark. Some roads that have 
followed this practice operate plants to reclaim what is possible 
from the old packing. One road, as reported at the 1912 con- 
vention of the Railway Storekeepers’ Association, reclaimed 
4,223 lh. of babbitt metal and 171,227 Ib. of serviceable waste 
from 262,548 lb. of old packing at a cost of $0.37 per 1,000 Ih. 
of the old material. Such procedure would partly compensate 
for the extra work necessitated by the periodic inspections. 

The men entrusted with the maintenance of journal boxes 
should be carefully instructed as to the proper methods for 
doing this work. The statements made by car men in papers 
on this subject before the Missabe Railway Club and the Car 
Foremen's Association of Chicago show that the point most 
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overlooked in packing journal boxés is the back of the box; 
as O. J. Parks stated in a paper before the latter club—"Look 
out for the back of the box, this is the big bug." 


A subject which should be of interest in 
connection with the use of superheaters on 
locomotives is the possibility of reducing 

Stops the number of stops for water. We do not 
know to what extent the introduction of the superheater has af- 
fected the number of stops for this purpose, but it would seem 
to be an important consideration. In freight service the in- 
creased boiler capacity obtained by the use of the superheater 
is generally pretty well absorbed by an increase in trainload; 
this is also true in passenger service, but not to the same ex- 
tent, as in this service the superheater locomotives are more 
generally employed because of a lack of ability on the part of 
the saturated steam locomotives to successfully cope with the 
trains. Of course, if a train is scheduled to stop at a water 
station the engine crew are more than likely to fill the tank at 
that point; they are then running less risk of being short of 
water in case of engine failure or delays further along. But 
on trains which make long runs without stops there would seem 
to be possibilities of saving by running the superheater loco- 
motives by water stations at which it was necessary to stop 
when saturated steam locomotives were used. Just what this 
saving would amount to it is difficult to say; it would probably 
not be practicable to eliminate many, if any of the water stations, 
because of the freight service and the necessity of providing 
water for smaller locomotives. There is so much variation in 
conditions that it is impossible to arrive at any very definite 
conclusion, but it would seem that at least there might be a 
saving in the expense for pumping. 


Reducing 
Water 


We have at times had occasion to call at- 
tention to what has been aptly termed 
“unintelligent rawhiding," the method fol- 

Subordinates lowed by some railway officers in dealing 
with their subordinates, particularly in correspondence. It 
seems incomprehensible that a superintendent of motive power 
will treat a man whose intelligence and ability he considers 
great enough to warrant his appointment as master mechanic 
of a division, in a manner which should arouse criticism if as- 
sumed toward a ten-year-old child, but any railroad man of 
however little experience knows that this is often the case. A 
short time ago, in reply to an explanation on his part, of an en- 
gine delay for which he was not responsible, a foreman received 
from his master mechanic a telegram which began "Cannot be- 
lieve your explanation." The master mechanic would not have 
made this statement verbally outside the privacy of his own 
office, yet he did not hesitate to include it in a telegram which 
besides being read by the sending and receiving operators, was 
given careful attention by the boy who carried it from the tele- 
graph office to the engine house, by two clerks in the engine 
house office and by the call boy who finally carried it to the 
foreman, who was out of the office at the time. Its contents 
were, of course, known throughout the engine house in a very 
short time. 

Every one is familiar with the argument advanced by the 
authors of such correspondence that it 1s necessary to some- 
times "go after a man hard" in order to keep before him the 
realizatioh of his responsibilities. This line of reasoning, if it 
can be dignified as such, has long since gone out of date and 
its employment at the present stage of railroad work does not 
indicate great intelligence on the part of the man advancing it. 
The wonder is that very often the officer who makes use of 
this argument is the first to admonish his subordinates to use 
every care in their treatment of the men under them. Why a 
foreman or a master mechanic is not entitled to just as courteous 
treatment as a machinist or boilermaker is hardly apparent, 


The Treatment 
of 
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and the more such officers receive this "rawhiding" the more 
likely they are to cause trouble and dissension in the ranks by 
taking it out on the men under them. ‘There is not enough at- 
tention given to the matter of courtesy in railroad correspond- 
ence; the higher officers arc largely to blame for this condition 
and can do much to eliminate it. 


Attention has repeatedly been called to the 
weakness of the end construction of a great 
many of the box cars now in service. In 
some of the more modern cars the weak- 
ness is not so much in the members of the end frames them- 
selves as in their connection to the other members of the car 
framing. An example of such weakness may be seen in the car 
with end posts consisting of heavy I-beams or Z-bars connected 
to end sills and end plates by one or two rivets or some similar 
attachment, the strength of which is a mere fraction of the 
strength of the post itself. In designing steel passenger train 
cars a great deal of attention has of necessity been given to the 
end construction in order to avoid telescoping in case of col- 
lision. Heavy end posts, both in the body end and the vestibule, 
are employed and special pains are taken to connect them to the 
underframe and through the end plate to the side frames; these 
points are deserving of careful consideration in the designing 
of box cars. A box car with ends that are put out of service 
with the first heavy shock or shifting of the load, is not of much 
use in the moving of traffic under present day conditions and end 
construction in this type of equipment can be greatly improved 
by more care in connecting the end and corner posts to the end 
sill, and the end sill to the underframe, and also, by providing 
a substantial end plate with corresponding connections between 
it and the upper ends of the posts. Careful consideration should 
also be given to connecting and bracing the end plates to the 
side framing of the car. Heavy wooden sheathing or a steel 
plate extending the width of the car and covering the greater 
part of the end is of material assistance in strengthening the end 
structure, but particular attention should be given to its con- 
nection to all of the end posts in order that it may help in dis- 
tributing shocks over the entire end frame, mitigating as much 
as possible the strains to be borne by individual posts. 


End Construction 
in 


Box Cars 


Co-operation In considering the desirability of co- 
operation between departments in railroad 
and the work, it is perhaps natural that the oper- 
Stores Department ating and mechanical departments should 
come first to mind. The business of a railroad is to provide 
transportation, and in this the motive power, car and operating 
departments are most directly concerned. However, co-operation 
or lack of it on the part of the stores department may have a 
very direct bearing on transportation costs. Severe censure is 
poured out on the head of the mechanical department man who 
fails to realize that his first attention always should be to pro- 
vide the operating department with locomotives. He becomes 
so absorbed in his own department that he forgets that his duty 
is not to repair locomotives, but to repair locomotives so that 
they may be used in moving trains; but this applies also to the 
storekeeper. There is a tendency on the part of some members 
of the stores department organization toward a narrow view of 
their part in the transportation problem. 

The stores department man who keeps mechanics standing 
around awaiting his pleasure is well known; he either does not 
realize, or does not care, that while he is apparently putting a 
machinist or a boilermaker in what he considers his proper 
place by making him await the pleasure of the stores depart- 
ment, he may be delaying material that will in turn delay a 
locomotive and hold up several trains. Then there is the store- 
keeper who insists on following the most roundabout way in 
getting a casting or other heavy material for which a loco- 
motive is being held out of service. It is not intended to be- 
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little his efforts to have a correct record of all material which 
passes through his hands; this is a necessity, but it can still be 
accomplished and time very often saved to the mechanical and 
operating departments by a little extra effort on his part or 
that of his subordinates. Stores department men are often prone 
to think of themselves as detached from the hustle and bustle 
of moving trains, but a little careful consideration will bring 
them to realize that they have a very direct part in it and that 
their co-operation with other departments is not only desirable 
but essential. 


There are many instances in which the 
specification of material is left entirely to 
the purchasing agent and the selection 
made on the basis of first cost, when from 
the standpoint of economy it might better be selected accord- 
ing to the recommendations of the officers in the department 
using the material. This statement undoubtedly applies in a re- 
stricted sense to the larger railway systems having test depart- 
ments charged with the preparation of specifications for certain 
niaterials and the selection of others from the results of service 
trials. There are many roads, however, too small to maintain 
departments of this nature, on which the selection of materials 
is left very largely to the discretion of the purchasing agent. 
In the absence of data as to the comparative serviceability of 
different qualities, the material having the lowest first cost is 
very frequently selected, even though the aggregate expenditure 
in the course of a year is much greater than would have been 
the case if a better but more expensive quality had been se- 
cured. There are cases where such practices may be followed 
by the purchasing department even against the protest of the 
department using the material, but the fault does not lie wholly 
with the purchasing department. It is largely due to the lack 
of adequate records showing the actual service performance of 
various classes of material and devices, especially in the motive 
power department. While ofhcers of this department may have 
well defined opinions as to the best quality of material for 
a certain use based upon general observations, such opinions do 
not carry the weight that would be accredited to them were they 
backed by adequate service records. The clerical work neces- 
sary to keep these records undoubtedly involves some expense 
and requires careful consideration to insure that time is not 
wasted in gathering useless information. But, if properly kept, 
the returns from them will be far greater than the expenditure. 
The question of keeping such records is one which should be 
given careful study by motive power department officers. 


Purchasing 
Material 


According to our records the Pacific type 
locomotive for the Chesapeake & Ohio, de- 
scribed elsewhere in this issue, 1s the most 
powerful, as well as the heaviest, loco- 
motive of this type vet built. The total weight of this engine 
is 312600 lb., and it will develop a maximum tractive effort 
of 46,600 Ib. A Pacific type locomotive recently built Dy the 
Baldwin Locomotive Works for the Carolina, Clinchtield. & 
Ohio. and described in the Rathway sige Gazette of Novem- 
ber 27. 1914. page 1005, bas practically the same maximum 
tractive effort, but the steam pressure is 200 lb. per sq. in., 
against 185 lb. for the Chesapeake € Ohio locomotive, the 
cylinders being 25 in. by 30 in. against 27 in. by 28 in.; the 
driving wheels are 66 in. in diameter in both cases. As will be 
seen by the table accompanying the description of the Ches- 
apeake & Ohio locomotive there is considerable difference be- 
tween these two engines m point. of sustained capacity, the 
boiler of the Chesapeake € Ohio engine being considerably 
larger. resulting in a total heating surface of 4.478 sq. ft. 
against 3.982 sq. ft. in the Clinchheld engine. A comparison 
of the Chesapeake & Ohio locomotive with the Pennsylvania 
Railroad s Pacitie class K-4-s is also of interest. The 


High Power 
Pacific Type 
Locomotive 


type, 


tractive effort of the Pennsylvania locomotive is 41.800 Ib., and 
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the total weight 312,000 lb, while the weight on drivers is 
200.000 against 191,400 Ib. in the case of the Chesapeake & Ohio. 
Again the boiler is considerably larger, the new locomotive 
having tubes 18 in. longer than the Pennsylvania locomotive, 
while the diameter at the front end is 5 in. greater than the 
Pennsylvania boiler. The total heating surface of the Penn- 
sylvania and Chnchfield locomotives is almost the same, but 
taking the superheater into consideration the total equivalent 
heating surface is 5,965 sq. ít. for the Chesapeake & Ohio 
locomotive, 5,414 sq. ft. for the Clinchfield and 5,756 sq. ft. 
for the Pennsylvania K-4-s. The boiler pressure of the Penn- 
sylvania locomotive is 205 lb. In the Chesapeake € Ohio 
locomotive the ratio of total weight to maximum tractive ef- 
fort is 6.72; in the case of the Carolina, Clinchfield & Ohio 
locomotive this figure is 6.09; in the Pennsylvania it is 7.28; in 
the American Locomotive Company's experimental locomotive 
No. 50,000 it is 6.68, and in the Chesapeake & Ohio Mountain 
type locomotive, built in 1911, it is 5.69. 


There is room for considerable improve- 


Mechanical ; I AE 
ment in the assignment of appropriations 
Department | ; 
m ihe mechanicai department. We have 
Appropriations — ín mind a case which was especially bad 


and while it is improbable that such poor rcasoning is foliowed 
in very many instances it provides an example oí how illogically 
this problem is sometimes attacked. A new terminal was opened 
and the foreman informed that his appropriation for the month 
would be $1,000. He made an estimate of the probable expen- 
ditures for the month and found that even with the most rigid 
economy they would not be less than $1.800; he wrote to the 
master mechanic protesting against the low appropriation and 
enclosing an analysis of the necessary payroll expenses. This 
letter was ignored. By laying off a number of men, avoiding 
all overtime and slighting considerable important repair work 
he managed to get through the month with a pavroll total of 
$1,780. It is not necessary to dwell on the correspondence 
that followed beyond the fact that not one of the foreman's 
arguments was answered by his superior; but the next month's 
appropriation was again $1,000. This was continued for several 
months, the expenditures running from $500 to $750 over the 
amount allotted. The same discussion by correspondence took 
place each month, varied only by a veiled intimation that it 
might be necessary to change foremen at that particular ter- 
minal. Suddenly, without a word of explanation being given, 
the appropriation was increased to $1.500 and the month fol- 
lowing to $2,000; the reason for this increase was that pressure 
had been brought to bear on the mechanical department because 
of the large number of engine failures chargeable to this ter- 
minal, but this fact did not become known until later. As a 
matter of fact, the power was in such condition that ít was 
then impossible to put it in shape without exceeding even this 
last appropriation, and this was the case for three months. 
There are several points worth considering m the foregoing, 
but the most important would seem to be the relation between 
engine house appropriations and engine failures. The master 
mechanic in this case did not look beyond actual payroll ex- 
penditures. Like a great many others he told his foremen 
"You must give more attention to this; more time will have 
to be given to keeping up that particular line of repairs; we are 
having too many engine failures." But more time spent on 
terminal repairs means more men, and more men means more 
monev; the mere issuing of instructions. will not carry out the 
work of repairs. The ditficulty is in getting mechanical de- 
partment officers to see. bevond expenditures which come di- 
rectly under their own attention; 1t is ditheult to make an 
accurate estimate of the cost of an engine failure, but it 1s sate 
to say that it is almost invariably greater than the cost of 
making the repairs that would have prevented it. Cutting ap- 
propriations to an unreasonable extent in order to reduce main- 
tenance expenses on locomotives is and always has been cx- 
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pensive economy. Engine failures cause expenses and annoy- 
ance, the results of which may be in evidence for months aíter 
the occurrence and the easiest way to prevent them is by 
thorough repairs at terminals. This means an engine house ap- 
propriation large enough adequately to cover the necessary ex- 
pense. After all, the matter of appropriation resolves itself 
mainly into first consideration being given by officers and em- 
ployees of all departments, not to their own immediate depart- 
mental difficulties, but to the broader problem of the economical 
movement of trains. 


NEW BOOKS 


By G. A. Goodenough, Professor of Thermo- 
69 pages, 6 in. by 9 in. Illustrated 
Published by the Engineering Experi- 
Price 35 cents. 


Thermal Properties of Steam. 
dynamics, University of Illinois. 
with diagrams. Bound in paper. 
ment Station, University of Illinois, Urbana, UL 

‘This bulletin presents a critical discussion of the experimental 
investigations of the various thermal properties of steam, an out- 
line of the thermodynamic relations that must be satistied, and 
finally the development of a general theory of superheated and 
saturated steam. As a basis for such a theory the Munich ex- 
periments on specific volumes and specific heats are taken and 
properly correlated through the Clausius relation. 


Foremen and Accident Prevention. 80 pages, 4 in. by 6 in. Bound in 
paper. Published by the Travelers Insurance Company, Hartford, 
Conn. 


This book is intended to be studied in connection with a com- 
panion booklet previously issued by the Travelers Insurance 
Company and entitled The Employee and Accident Prevention. 
The earlier one takes up the subject from the standpoint of the 
worker, who has but little power to modify the conditions under 
which the work is done, while the present one approaches it 
from the point of view of the executive and administrative de- 
partments and gives suggestions with regard to the management 
of the workers and the improvement of the plant with a view to 
increased safety. 


Railway Rolling Stock Appliances and Equipment. Compiled and arranged 
by Parker Cook, Victor Building, Washington, D. C. 16 pages, 334 in. 
by 6 in. Bound in paper. Copies free. 

Patent attorneys receive numerous inquirics from clients as to 
the number of patents in the ditferent sub-classes, and so far as 
is known there has been up to the present no publication that 
gives this information. This book gives the number of patents 
in each class and sub-class and was compiled after considerable 
research work. It is so arranged that an inventor or any one 
desiring such information can at once determine how many 
patents there are in any sub-class. It should prove of particu- 
lar value to inventors, as they can determine at once from it 
how many patents there are in the various sub-classes. 


The Science and Practice of Management. By A. Hamilton Church. 535 
pages, 434 in. by 74 in. llustrated with charts. Bound in cloth. 
Published by the Engineering Magazine Company, 140 Nassau street, 
New York. Price $2. I 

This book constitutes the latest addition to the Works Manage- 

ment Library of the Engineering Magazine. The author's treat- 

ment of the subject seems to be scientific, not in the sense that 
he sets forth any system of so-called scientitic management, but 
that he attempts in a scientific way to get at the fundamental 
elements and principles, so that existing forms of management 
can be scientitically analyzed and classified. It has been en- 
deavored to ascertain the fundamental facts of production, not 
from the viewpoint of cost but from the viewpoint of manage- 
ment. Instead of trving to throw light on the nature of expense 
the author has endeavored to throw light on the nature of or- 
ganization. The book is an attempt to formulate such funda- 
mental facts and regulative principles as may be later developed 
into a true science of management, and is not one from which 
the “rule of thumb” practitioner can obtain a ready-made system. 
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COMMUNICATIONS 


UNIFORM STENCILING OF FREICHT CARS 


WrnisTLER, Ala. 
To THE EDITOR: 


The uniform stenciling of freight cars has been discussed 
by the Master Car Painters’ Association for several years for 
the purpose of simplifying this feature of foreign car repairs 
and to expedite their movement through the various repair 
yards, but thus far little has been accomplished. The matter 
ot standardizing all lettering relating to the dimensions and 
equipments of freight cars of all classes is perfectly feasible. 
At present the size of the letters used on the cars of the 
various roads varies from 34 in. to 3 in. in height, and there 
is no reason why these should not be standardized in order 
to facilitate the work of relettering whenever repairs make 
it necessary. This part of the cost of stencil making for 
foreign cars, which is considerable in many instances, could 
be entirely obviated by standardizing. A feasible plan for 
effecting this change is to have the Master Car Painters' 
Association submit a suitable style and size of letter to the 
Master Car Builders' Association for approval and adoption, 
then a blue print copy showing style and full size of letters 
should be made, and a copy furnished each company with a 
request that it be put into effect on all new and repainted 
equipment. J. H. Pitarp. 


— —M—————— ——— 


THE DRAFT GEAR PROBLEM 


CHICAGO. 
To THE EDITOR: 


I noticed a communication in your September issue, page 453, 
entitled "Spring versus Friction Draft Gears.” Knowing, as I 
do full well, the policy of your journal to publish facts, and not 
near facts or misrepresentation of facts, 1 am prompted to write 
you as I do on this subject. 

I have noted that the writer of the communication says about 
the "home dog" and the “tramp dog.” I don't just see what 
either dog has to do with the freight car or the draft gear, ex- 
cept that most cars "go to the dogs" for want of efficient gears. 
The writer refers to the "essential points" of a draft gear, one 
of which is the “initial resistance to permit an easy starting 
of the train.” When all of our cars are equipped with high ca- 
pacity friction draft gears, and all the cars are new, it will 
be time enough to talk about "initial resistance.” At the present 
time, and in the present condition of freight car equipment, we 
have all the natural slack that we need, due to wear and tear, 
to permit the starting of any train. 

I am willing to admit that "there is a vast difference between 
a mechanical engineer and a railway switchman," but I am un- 
willing to admit that the "former takes one single gear into the 
laboratory and takes the time necessary to very carefully and 
gently compress it." The days of the static tests have gone by. 
Railroad men are not testing out their draft gears in this man- 
ner. Such a test has been discarded, and in its place has come 
the drop hammer test. Static tests of draft.gear have been so 
far and long superseded by other tests that it is almost a joke to 
refer to them at the present time. We must admit that the rail- 
way switchman is not always a careful individual, and that cars 
are moved and run around and sent into each other at a ter- 
rific speed, but your correspondent forgets that these shocks are 
to be taken care of not by a single draft gear, but by many, and 
that when a switchman "throws a cut of loaded cars down against 
other cars standing still, with the usual high sign (put them 
into clear), which means a: speeds of from five to ten miles an 
hour, and sometimes more," the resulting shock is not put upon 
one draft gear, but upon many. A great many men, in figuring 
the amount of encrgy developed, immediately come to the con- 
clusion that one single draft gear cannot stand it, forgetting that 
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one gear does not have to stand it, but simply that one of many 
gears has to stand its proportion of the shock. For example, 
if four cars are sent against four other cars at a certain rate 
of speed, when the two lots of cars come together the shock of 
meeting is not taken up by one draft gear, nor even by two 
draft gears, viz.: the two back of each of the two couplers that 
come together. In the eight cars taken as an example, there are 
of course sixteen draít gears, and all but two of these draft 
gears come into play, leaving fourteen draít gears to take up 
the shock. 

After proving that no one draft gear manufactured can with- 
stand some of the very heavy shocks (they don't have to alone), 
the writer of the communication states: "Thus we are forced 
to admit that we are unable to entirely absorb or to destroy 
the shocks with any kind of draft gear. The underframe must 
do it or the car is out of commission.” No one is going to 
question the very great importance of a properly designed and 
constructed. underframe, nor the fact that it must do its part 
in taking up the shocks or blows. We would argue always in 
favor of a stronger car from wheels to roof because of the 
punishment which cars are bound to receive in service. But 
when the cost of a car is so many times that of a draft gear, 
why not attempt to minimize as much as possible and destroy, 
if you can, the effects of shocks? If the underframe is to take 
«are of the shock, and the capacity of our draít gear is to be 
the minimum rather than the maximum, what are we going to 
do with the lading? Our lading is a pretty important item. As 
a matter of fact that is what the freight car is built for, and 
in a discussion of how it should be built and how it should be 
protected the lading should always be given a consideration. 
Cars could be built to stand up in service without draft gears. 
We have not by any means built the strongest freight cars that 
it is possible to construct. Cars, of course, can take up, either 
in the underframe or in the car body, tremendous shocks, but 
unless we are to have a constantly increasing expense in the 
way of damaged lading we would have to pad the insides of 
«ars or swing the lading in hammocks. 

The natural thing to do when we are facing shocks in train 
service is to have them minimized or eliminated by the oper- 
ating department, or else have them minimized or eliminated by 
the mechanical department. It is folly to expect to take care 
of them in the cars, not only on account of the car itself, but on 
account of the lading. The reasonable thing to do is to have 
the operating department insist on the greatest care in the han- 
dling of cars so as to prevent shocks, and for the mechanical 
department to insist upon the best appliance upon the end of a 
car to minimize or else destroy entirely the effects of these 
shocks before they can reach the car and the lading. The solu- 
tion of the difficulty is in a shock destroying and not in a shock 
distributing draft gear. 

Only with draft gear of high capacity and no recoil are we 
going to eliminate the break-in-two in train service. On this 
whole subject, we must deal with maximums and not with aver- 
ages. If we could eliminate the maximum shock—to be sure 
of an average shock—we could build our cars to withstand them 
and eliminate the draft gear, so far as its protection from the 
effects of shock to the car is concerned, but not to the lading. 
However, the very fact that we are dealing with the unknown, 
the unusual, and the unexpected, in the blows which the car 
receives in service, is what makes doubly necessary the draft 
We have to contend with maximum blows of a million 
pounds. We have locomotives with a tractive effort of 125,000 
lb., and we have trainloads of 7,500 tons. With such equipment 
and rolling stock we are bound to develop energy to a large 
amount, and for the protection of the car, we must have some- 
thing that will kill shock—not receive it, sending it back again 
and again in the shape of recoil. 

The argument is made, in the article you published, in favor 
of spring gears of high capacity. the writer saying that "the 
greatest argument against the spring gears is a supposed re- 
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coil, but recoil we must have, or we have no draft gear.” On 
this point I would rather quote from a man of recognized au- 
thority than simply to make a statement, and I quote from no 
less authority than F. B. Farmer, who, in a paper on Break-in- 
Twos presented at a meeting of the Air Brake Association said: 
"To get a high capacity by the use of more and stronger springs 
is now generally recognized as 'out of the frying pan into the 
fire, because the greater stored up power possible with such 
springs adds but that much more to the forces acting to change 
slack suddenly." The danger of recoil in draft gear from the 
standpoint of trains parting is too well known by railway men 
to neglect it in the establishing of requirements for a draft gear. 
To make a draft gear successful, it must be a non-recoil shock 
destroyer. A spring draft gear, simply because it is a spring 
draft gear, must have recoil, and the higher the capacity of the 
springs, the higher the recoil. Mr. Farmer has probably done 
more road work than any other man in the United States, and 
when he condemns recoil, I for one must agree with him. 

Reference is made to the "laboratory tests given by Mr. 
Newell, a nine thousand pound weight falling five and one-half 
inches, closing the most powerful draft spring solid, shows dis- 
crimination between spring and friction gears, as no one would 
use a single spring gear at this date. . take it that Mr. 
Newell made his comparisons between a spring draft gear and 
a friction draft gear, and not between a single spring and a 
friction gear. The most powerful spring draft gear would con- 
sist of two 8 in. by 8 in. springs with a capacity of 30,000 Ib. each, 
which makes some difference in the comparison. 

Then another statement is made to the effect that "when the 
springs in the ends of the cars exceed the carrying capacity of 
the cars, the best results are obtained," but would these "best 
results" be obtained at a car movement of one mile per hour, 
or at ten miles per hour, or between the two? Ten miles per 
hour is a pretty rapid movement, but I mention ten as being 
the maximum given by the writer of this paper. 

One more point in this letter published by you; the writer 
says, "the resistance should be increased and the drawbar travel 
should be reduced." There are just two ways of increasing the 
capacity of a draft gear. One is to increase its size, and the 
other is to increase the amount of time given it to do its work. 
These two principles of draft gear construction are so axiomatic 
that it is hardly necessary to discuss them. Now, if we are to 
increase the amount of time to be given to the draft gear to 
do its work, we must increase the travel, and a draft gear hav- 
ing a travel of 4 in. certainly will do more work than a draft 
gear having a travel of 134 in. It has more time in which to 
work. It seems to me that when the writer of the commun:- 
cation to your column says “the resistance should be increased 
and the drawbar travel should be reduced,” he is contradicting 
himself. Bruce V. CRANDALL, 


Drart VALuE.—Each quality of fuel used requires a special 
draft value. For run-of-mine bituminous coals an average of 
0.01 in. of water is allowed for each pound of coal fired per hour. 
Thus two 300-h.p. boilers having a total of 106 sq. ft. of grate 
area and burning 20 Ib. of fuel per sq. ft. per hour would require 
a draft of (20 X 0.01 in.) = 0.2 in. The draft actually used will 
generally be from two to five times that really required.—Poseer. 


STRENGTH OF DRILLED STkEL.— Tests made in France and re- 
ported in Le Genie Civil indicate that when holes are drilled and 
then reamed in soft steel, the metal between the holes increases 
on an average of nine per cent in its ultimate strength and 
twelve per cent in its elastic limit. This condition is explained 
as being due to the fact that the metal is compressed and thus 
offers a higher tensile resistance to rupture. Hence, if several 
holes are drilled, so as not to injure the material as in punching. 
the average tensile strength of the section across the holes per 
unit area of metal will be higher than before the holes were 
drilled.—JM achinery. 


Most POWERFUL PACIFIC TYPE LOCOMOTIVE 


Maximum  Tractive Effort of 46,600 lb. and a 
Boiler Which Provides High Sustained Capacity 


Six exceptionally large and powerful Pacific type. locomotives 
have recently been delivered to the Chesapeake & Ohio by the 
American Locomotive Company. They have a maximum tractive 
effort of 46,600 Ib., and are believed to be the most powerful 
Pacific type locomotives ever built, the nearest in point of tractive 
effort being a locomotive of the same type, recently built by the 
Baldwin Locomotive Works for the Carolina, Clinchfield & 
Ohio. This engine has a maximum tractive effort of 46,000 Ib. 
The Chesapeake & Ohio engines are not only exceptional in 
having such a large tractive effort, but also have a boiler large 
enough to sustain it. 

These locomotives have been put in service between Charlottes- 


tioned train is 2543 miles per hour, and for the second 35 miles 
per hour for this 13 miles. The schedule over the remaining 
part of the division permits but little time to be made up. These 
new engines, while as yet in service but a short time, are satis- 
factorily handling these trains. 

It is particularly interesting to note the extent to which this 
railway has gone in introducing large and powerful locomotives. 
The Mallet, Mikado and Mountain types now in use on this road 
are among the most powerful of their types and have made 
remarkable reductions in operating costs by increasing the train- 
loads. The achievements of these locomotives have justified the 
officers in designing these large Pacifics. No innovations were 


ville, Va., and Hinton, W. Va., a distance of 175 miles. This attempted, but the different factors were combined to give as 
Grate 
Tractive Total Weight on . Diameter Boiler area, 
effort, lb. weight, lb. drivers, lb. Cylinders of drivers diameter sq. ft. 
Ca Oo 6:2 EC RV 46,600 312.600 191,400 27 in. by 28 in. 69 in. 83 11/16 in. 80.33 
C. C. & O. 4-6-2............. 46.000 280,300 176,900 25 in. by 30 in. 69 in. 78 in. 53.8 
Pennsylvania 4-6-2 (K-4-s).... 41,800 305,000 200,000 27 in. by 28 in. 80 in. 78 in. 70 
50:000. sies sve SE RR ees 40,800 269,000 172,500 27 in. by 28 in. 79 in. 76M in. 59.75 
Ci Gr Oe E EE 58,000 330,000 239,000 29 in. by 28 in. 62 in. 8334 in. 66.7 
. Equivalent 
Number Number Length of Working Heating heating surface, 
of flues of tubes tubes and flues, , pressure surface, sq. ft. sq. ft. 
Cr DA ex RS 43—54 in 244—24 in. 20 ft. 6 in. 185 Ib. 4,478.8 5,965.3 
C. C. & O. 4-6-2.............. 38—51 in 211—2'4 in. 21 ft. 200 Ib. 3,982 5.414 
Pennsylvania 4-6-2 (K-4-s)..... 40—51 in 237—2W in. 19 ft. 205 ]b. 4,035.4 5,756.3 
50,000. star 36—5'4 in 207—214 in. 22 ft. 185 Ib. 4,048 5,394 
C. NO. BI ossa AS 40—5% in 243—2% in. 19 ft. 180 Ib. 4,132 5,399 
part of the line crosses three mountain summits: the Blue Ridge, powerful a machine as possible within the clearances. The ac- 


North Mountain and the Alleghanies. To economically handle 
the through passenger service is a difficult problem. The moun- 
tain resorts, among which are the Virginian Hot Springs and the 
White Sulphur Springs of West Virginia, demand the very best 
of service and equipment. Trains of ten all-steel cars, weigh- 
ing 674 tons, are a regular daily problem. This has required 
frequent resorting to double heading. 

The requirements that must be met in order to make the 
schedule time on the Clifton Forge division are extremely difh- 
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companyirg table gives a comparison between the Chesapeake & 


‘Ohio Pacific type and a number of other large locomotives. 


The exceptional capacity of the boiler warrants special at- 
tention. It is of the extended wagon top type, and at the first 
course the barrel is 83 11/16 in. in diameter outside, while the 
outer diameter of the largest course is 90 in. The barrel is fit- 


ted with 244 tubes, 244 in. in diameter, and 43 flues, 5V4 in. in 
diameter and 20 ft. 6 in. long. The firebox is 120% in. long and 
S6%4 in. wide, having a total depth of 82% in. 


The depth from 


Chesapeake & Ohlo Pacific Type Locomotive for Heavy Passenger Service in Mountalnous Country 


cult. Westbound from Mechums River to the summit of the 
Blue Ridge is a continuous uncompensated grade of 75 ft. to the 
mile, with curves of 10 deg., and extending a distance of 14 
miles. One train of ten steel cars, weighing 674 tons, is scheduled 
at 227 miles per hour on this grade, while another train of 
eight steel cars, weighing 551 tons, is scheduled at 29 miles per 
hour. From Staunton to the summit of North Mountain, a dis- 
tance of 13 miles, the conditions are still more difficult. The 
first 61% miles contains 4'2 miles of up-grade, varying from 75 
to RO ft. to the mile, and the last 614 miles is a continuous grade 
of NO ft. to the mile. The scheduled speed for the first men- 
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the center of the lowest tube to the top of the grate is 25'% in. 

According to the American Locomotive Company's standard 
system of boiler proportioning, a cylinder 27 in. in diameter 
using superheated steam having a pressure of 185 lb. will de- 
velop 2,427 cylinder horsepower. One cylinder horsepower re- 
quires an evaporation of 20.8 lb. of steam per hour. To de- 
velop full cylinder horsepower a total evaporation of 2.427 x 
20.8, or 50,500 Ib. of steam per hour is required. Boiler tubes 
214 in. in diameter, 20 ft. 6 in. long and spaced 34 in. give an 
evaporation of 8.69 lb. of steam per square foot of heating sur- 
face per hour. Boiler flues 5'4 in. in diameter, 20 ft. 6 in. long, 
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spaced 34 in. give an evaporation of 9.86 lb. of steam per square 
foot of heating surface per hour. Firebox and arch tubes give 
an evaporation of 55 Ib. of steam per square foot of heating 
surface per hour. The total tube heating surface is 2,933 sq. ft., 
total flue heating surface is 1,263 sq. ft., total firebox heating 
surface is 255.4 sq. ft., and total arch tube heating surface is 27.4 


sq. ft. This boiler therefore will give a total evaporation as 
follows: 
DUDES? 26 5299 c Sire ad aa ecard 2,933 x 8.69 = 25,500 lb. 
Flües A eo asun aa Stee sere bd ur e 1,263 x 9.86 = 12,450 Ib. 
Firebox 25e Id x ee Face bale DR AE oe we oe 255.4 
Arch tubes «eo Sete ee each eee wea 27.4 
282.8 X 55 = 15,550 Ib. 
KREE 53,500 1b. 


The total boiler evaporation, 53,500 lb. divided by the total 
evaporation required, 50,500, gives a 106 per cent boiler. This 
indicates that this engine can be worked indefinitely at its full 
capacity. To insure a constant supply of fuel to this boiler 
burning bituminous coal and having a grate area of 80.4 sq. ft., 
a mechanical stoker had to be applied. 

The large boiler and wide firebox and the application of the 
stoker made the arrangement of the cab a difficult matter, and this 
was facilitated considerably by the use of non-lifting inspirators, 
Ragonnet reverse gear.and the placing of the steam turret out- 
side of and in front of the cab. Clearance restrictions made it 
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Ratios 
Weight on drivers + tractive effort................................ 4.12 
Total weight — tractive effort..................................... 6.72 
Tractive effort X diam. drivers + equivalent heating suiface........ 538 
vaporative heating surface” — grate area......................... 55.80 
Equivalent heating surface? + grate area.......................... 74.30 
Firebox heating surface — equivalent heating surface*............... 4.74 
Weight on drivers — equivalent heating surface*................... 32.25 
Total weight — equivalent heating surface*,........................ $2.30 
Volume o both cylinders, cu. ft................................... 18.55 
Equivalent heating surface? — volume of cylinders.................. 322.00 
Grate area — volume of cylinders................................. 4.33 
Cylinders 
Rind stint ieee et eet ES ASI hae Red (Ode ERAS E Up eS Simple 
Diameter and stroke..................................... 27 in. by 28 in. 
Valves 
Kind sous spe er SR O S team aah oe Piston 
Greatest travel a A UU CLR veneta] 6 in. 
Outside lap Ee ia USC DIA AS DV M ves 1 in. 
Inside clearance orn ch ERR UA WR Idae nea a iid duas rs M in.. 
Bead: Saa le 3/16 in. 
Wheels 
Driving, diameter over Gres, 69 in, 
Driving, thickness of tiré... iocur ror cio bag tre idas 34 in. 
Driving journals, main, diameter and length.............. 11% in. by 23 in. 
Driving journals, others, diameter and length............. 1074 in. by 14 in. 
Engine truck wheels, diameter.. cece cece cece cece ce eeereenes 33 in. 
Engine truck journals, diameter and length.................. 7 in. by 12 in. 
Trailing truck wheels, diameter..................................... 45 in. 
Trailing truck journals, diameter and length............... 914 in. by 16 in. 
Boiler 
SNTE: Luis ato Ra settee ie vex du vetu dis M uic pet d petere Wagon top 
Working Pressure: 5.03204 4 0€ AAA Sd tos Pr 185 1b. 
Outside diameter of first ring.............................. ..83 11/16 in. 
Firebox, length and width........................... 12014 in. by 96% in. 


Boller for the Chesapeake & Ohlo Pacific Type Locomotive 


necessary to place the bell off the center of the boiler and the 
headlight dynamo in front of the smoke box. 

The frames are 6 in. wide and braced by box castings.. The 
piston rod extension is the American self-centering type. Wal- 
schaert valve gear is used with the valve stem guide integral 
with the steam chest cover; the piston valves are 16 in. in 
diameter. 

The special equipment includes the Schmidt superheater, Cole 
outside journal trailing truck, radial buffing device, American 
arch, Franklin pneumatic grate shaker, Cole long main driving 
box, Trojan packing, Vanadium steel frames and rods, Mellin 
by-pass valve, Hancock 5,500 gallon capacity non-lifting inspi- 
rators, Watters sanders, Nathan lubricators, Westinghouse- 
American driver brakes and Westinghouse-Farlow draft gear. 

The following are the principal dimensions and ratios: 


General Data 


Gage AS Sut eee Whe CS NUN I dafs ri A ERA ate 4 ft. 8% in. 
Servit n ss vua Pedes So eR Re A avais air ia s Drs Mo een ee dE Passenger 
Fuel as ————— emere Soft coal 
Tractive- efforts sqa assum E dx ore SO NR cR Sac oe don scia sole 46.600 Ib. 
Weight in working order ......... e emt 312,605 Ib. 
Weight on drivers... 0... cee ehh hn nnn 191,455 Ib. 
Weight on leading truck... 56,675 ]b. 
Weight on trailing truck............ Shas yaya Pala A 64,475 Ib. 
Weight of engine and tender in working order, ee 497,100 Ib. 
Wheel base, dung pu Xuan up eds Saga ay E See een ROI DE ed 13 ft. 0 in. 
Wheel base, total. ..... cece ee hh E .34 ft. 9 in 
Wheel base, engine and tender, een n 71 ft. 11% in 
Length over all... cc cece cece eee ee mnn ntn 82 ft. 6% in 


Firebox plates, Ohickness . 3⁄4 in. and Y in. 
Firebox water space..................... 4V4 in. back and sides; 5 in, front 
Tubes, number and outside diameter.......................... 244—2'4 in. 
Tubes, material and thickness..................... Seamless steel, 0.125 in. 
Flues, number and diameter. 2.9 Po.» 43—54 in. 
Flues, material and thckness....................... Seamless steel, 0.15 in. 
Tubes and flues, length....................................... 20 ft. 6 in. 
Heating surface, flues ....................................... 1,263 sq. ft. 
Heating surface, tubes....................................... 2,933 sq. ft. 
Heating surface; firebox...) 0400 sees e n hex en n 255.4 sq. ft. 
Heating surface, arch PUDE: uico a E 27.4 sq. ft 
Heating surface, total...................................... 4,478.8 sq. ft 
Superheater heating surface.................................. 991.0 sq. ft 
Equivalent heating surface................................. 5,965.3 sq. ft. 
Grate Area Loss cios rone RE CREBRA Td vade ae e Ee 80.33 sq. ft. 
Smoke stack, diameter insistas eT obe pie KEW Ead E E niea in, 
Smoke stack, height above rail............................... 14 ft. 9% in. 
Tender 

Eramos 13 in. steel channels 
Wheels, diameter and material.......................... 36 in. forged steel 
Journals, diameter and length.............................. 6 in. by 11 in. 

ater Capacity utes oic koe PR Per EE 9,500 gal. 
Coal«capaáclty- uva severe p e du SERE AN SESE ES OSes CER EM IR 14 tons 

*Equivalent heating surface = evaporative heating surface + 1.5 times 


superheater heating surface. 


DRAFTING DICTIONARY NEEDED.—The language of the engineer 
can be called the only existing language with any extended use 
which has no authority to which reference may be made in re- 
gard to symbols and conventions. Each drafting office has its 
own colloquialisms, its own dialect. The crying need of the mo- 
ment may be said to be the compilation of a dictionary of draft- 
ing.—American Machinist. 


LOCOMOTIVE FRONT ENDS, 1853-1913 


Sixty Years’ Development on the Baltimore & Ohio; 
Changes Made from the Time of Wood Burners 


BY C. T. ROMMEL 


Owing to the many different kinds of coal burned, the draft- 
ing of locomotives has always been a very important question 
on the Baltimore & Ohio. In the eastern territory the coal 
used is soft and gas from a number of different mines in the 
Pennsylvania and West Virginia districts, and in the western 
territory the coal used is generally a gas coal from the Ohio 
district and a semi-bituminous coal from the Illinois and In- 
diana districts. It has been the aim to draft locomotives so 
that when they are transferred from one territory to another 
the front end arrangement will produce a free steaming engine 
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Cylinder. MR tet, sk oe 19120" 
Pressure _______ __ 110 (Ás. 
Grafe Area /700 5g. F? 


Heating Surface, Tubes... 8446 . « 
e e Firabor. __ 788. . 
Tractive Power. __ 13501 Lbs. 
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Fig. i—Front End Arrangement Applied in 1853 


with minimum coal consumption and require no change, except 
perhaps a reduction in the size of the exhaust nozzle. 

In view of this, it is interesting to study the different arrange- 
ments of tront ends that have been used on this road from 
1853 to the present. 

Fig. 1 shows about the first front end arrangement applied, 
in 1853. Frior to this time the locomotives in use were of the 
Grasshopper type, which did not have a smokebox, and there- 
fore did not require any front end arrangement. The arrange- 
ment shown in Fig. 1 was used in a Camel 10-wheel engine 
with the following dimensions: 


Cylinders earen be hoe Selon a Ge ee od 19 in. by 20 in. 
Boiler pressure a ts ether ERR A Eten OS waded Velia i sae ed a 110 ]b. 
EitcbOiX. ovx RR EU EET EP herr SNC ete ae M Dy 4152 in. 
Gratë ATC os e DS epe ave teque do mE dos eu eg 17 sq. ft. 
Firebox heating surface...................... A Eee Pa eee es 78.6 sq. ft. 
Tube heating surface neresen an u E EEE a peq eee eek y 844.6 sq. ft. 
Total heating: surface, users creen neur eo ucc eel eol RIA d I 922.2 <q. ft. 
Tractve e EE E etc a gd 13,501 Ib 
Total weight of locomotive ic. d'REEL LEET tae de a De rr o EE S 77,000 Ib. 


At this time, it will bc noted the netting was used in the 
stack. The steam pipes are along the order of the present day 
outside steam pipes and the exhaust pipe was separate to each 
cvlinder, giving a very direct path for the escape of the steam 
from the cylinders. No deflector plate was used and the inside 
pipe projected into the smokebox below the top of the exhaust 
nozzle, and this acted, it would seem, in the same manner as 
the present day deflector plate. The stacks at this time were 
very long and the smokebox was not circular in form. The 
bottom part was rectangular, being bolted to the cylinders and 
the bottom of the frame. These engines were in service cast 
of the Ohio river, the railroad not having been extended beyond 
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that point; the fuel used generally was wood, on account of 
which the deflector plate was not as necessary as if coal were 
uscd. 

Fig. 2 shows the arrangement used in 1873 on a Consolida- 
tion engine with the following dimensions: 


Cylinders vie ee oC ER DEP De E Oe Oe tee owe wee 20 in. by 24 in. 
Boiler pressure: Cue qi ose auo Sac she ange enna even oe Pa un s ed ats 130 1b. 
Grate SAT CA: CURRERE DTE 24.97 sq. ft. 
Firebox heating surface. i... esa eral ES pe Lr 1,239.94 sq. ft. 
Total eating. Suriace cr ies erret ek RR e VEA YU MESS 1,373.47 sq. ft. 
T ractive-effort acie eeste PMID 21,216 Ib. 
Total weight of locomotive.................................... 104,100 1b. 


With this arrangement the inside steam pipes were used in 
connection with the half saddle cylinder and the smokebox is 
circular in form. The netting was located in the top of the 
stack and no deflector plate was used, although it would appear 
that the necessity of such a plate was being realized by the 
arrangement used around the exhaust base, which is rather 
peculiar. 

Fig. 3 shows the arrangement used in 1883 on a ten-wheel 
type locomotive. These engines had the following dimensions: 


Cylinders TS as 19 in. by 24 in. 
A TOL or ea A IN debe arise tak eua Peta 150 Ib. 
KT EE ductos ti ou 6 Aiba e acre elg got aes M betta ie Sus ted 23.61 sq. ft 
Firebox heating surface................................... 134.22 sq. ft. 
Tube heating surface...................................... 1.326.62 sq. ft. 
Total heating surface...................................... 1,460.84 sq. ft. 
Tractive cfort- eesse eet dte ated a oe O pia EE 19,724 1b. 
Total weight of locomotive.................................... 113,200 Ib. 


This arrangement, it will be seen, shows the adoption of the 
deflector plate and the netting in the smokebox instead of inside 
the stack. The exhaust base and nozzle are exceptionally high 
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Fig. 2—Front End Used in 1873 


and the netting is placed comparatively close to the top of the 
smokebox, this being done on account of the front end filling 
up. This arrangement also shows the adoption of the front 
end extension, which, it will be seen, is bolted to the smokebox 
propcr. The arrangement used for getting out the sparks was 
the steam ejector, which blew the sparks, which were forced 
to the bottom of the smokebox by means of a bar inserted 
through the top handhole to one side of the locomotive. It 
would seem that the use of the deflector plate was not given 
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p very serious attention, as this deflector plate did not fit tightly 
against the sides of the smokebox, having a 3-in. opening. 

Fig. 4 illustrates the arrangement applied to a six-wheel 
switching locomotive at about the same time. It had dimensions 
as follows: 


Cylinders ced vache oe qtu sr NR ier a or VE d 19 in. by 24 in. 
Boiler pressure .............. E Gad Shawi velnt ws e a eed as 150 1b. 
Grate arei ebe ee rea DV eee en Ee 17.25 sq. ft. 
Firebox heating surfäce 108.77 sq. ft. 
Tube heating surlace. occ. Seid e ble AA AA 1,249.74 sq. ft. 
Total heating surface.so e RE ROO COR og io an dc l ,358. 51 sq. ft. 
Tractive e EE 22,093 Ib. 
Total weight of locomotive. .....ccccccccccccccccncccsscccscnces 97,700 1b. 


This arrangement is similar to that shown in Fig. 3, except 
that the deflector plate has been made different at the top and 
the inside stack extension is placed closer to the center line of 
the boiler. The smokebox extension is riveted to the junction 
ring instead of being bolted in place. The means provided for 
getting the «sparks out of the front end has been changed to a 
spark drop in the bottom. 

It was realized with the arrangement shown in Fig. 3, where 
the deflector did not fit tightly against the smokebox, that the 
Graft obtained was not satisfactory, and on this arrangement 
the deflector plate is brought tight against the sides; but the 
question whether or not this would result in the satisfactory burn- 
ing of the fire not being definitely decided, the deflector plate was 
perforated with % in. holes at 174 in. centers. Also the ne- 
cessity of having some means of getting to the top of the netting 


Cylinder- __ I9 24" 
Steam Pressure. --. /S50Lbs. 
Grate Area... o —-. 23. 6/ Sg. FS 
LOG sor ce Tubes. 1326.62. e 


e Firebor__. 


3—Front End Used on a Ten-wheel Locomotive in 1883 


Fig. 


was realized and the hinged trap was used. The height of the 
exhaust base and nozzle was considerably decreased, which, 
according to the records, resulted in a freer steaming loco- 
motive, although the size of the exhaust nozzle with the arrange- 
ment shown in Fig. 4 is smaller than that shown in Fig. 3, 
the cylinders and boiler pressure being the same and the heat- 
ing surface less in the latter arrangement. 

In Fig. 3 it will be noticed that the length of the smokebox 
extension is 36 in., while in Fig. 4 it is 18 in. 

Fig. 5 shows the arrangement used about 1893 on a Con- 
solidation locomotive of the following dimensions: 


Cylinders enki eg ra wb tee pa dE Eu E 21 in. by 26 in. 
Boiler pressute onere A tae PEN E RN ME EC E 165 lb. 
Grate area o Bo hae os Ress datas CEPS ESAE NOE EORR Ro le 24.04 sq. ft. 
Firebox heating surface................................... 150.37 sq. ft. 
Tube heating surface.................................. ..1,839.06 sq. ft. 
Total heating Surface nin eta e tee oes STIR e 1,989.43 sq. ft. 
Tractive effort 2063.5 ook oh oe keg ote ER EXE Reha a Reh a 31,188 1b. 
Total weight of locomotive..... iva aie Dau dai os qud asi weet ee eee 120,800 1b. 


It will be noted that this arrangement was applied to a smoke- 
box 65 in. in diameter, which is 9 in. larger than that shown 
in Fig. 4. The length of the exhaust nozzle has been increased 
while the nozzle has been reduced; the relation of the table 
netting to the center line of the boiler is practically the same 
and a perforated basket is used between the table netting and 
the top of the exhaust nozzle. The deflector plate has been 
perforated to a greater extent in rather a novel manner and 
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the length of the smokebox extension has been increased from 
18 in. to 30 in. The stack extension has been fastened tightly 
to the stack. 

It probably will have been noticed that the boiler pressure has 
increased from 110 lb. in 1853 to 160 Ib. in 1893, and the arrange- 
ment shown in Fig. 6 was used in 1903 on a class of locomotives 
which had the following dimensions and a boiler pressure of 
205 1b.: 


Cylinders: salida 22 in. by 28 in. 
ducc MP ""——— CS 
Grate area Fc T 48.06 sq. ft. 
Firebox heating surface................................... 184.32 sq. ft. 
Wor 9724" Hear Surface, Tubes Tubes. /243.96 A 
feam Pressure. _ /50 Lbs. e ii e 0677 S e 
Grate Area 17.25 sert s . 


ool 7356.7 ec 
22093 Lbs. 


*"..989$996 
=. ........... 


Fig. 4—Front End Formerly Used on a Six-wheel Switcher 


Tube heating surface......................................2. 2,662.92 sq. ft. 
Total heating surface............................... Peres EE 2,847.24 sq. ft. 
Tractive efort ausser eiat sedens oak woe nee eR cn e OS 42,163 1b. 
Total weight of locomotive............................... ca 193,500 Ib. 


It will also be noted that this engine was the first step 
towards the wide firebox. This front end arrangement was the 
diamond basket shape, very popular at that time. The exhaust 
base was reduced in length and the length of the smokebox 
extension was also reduced. The deflector plate was stili 
perforated. 

This arrangement resulted in a very free steaming engine, 
but the front filled up easily, which resulted in the basket 
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Fig. 


5—Front End for a Consolidation Locomotive In 1893 


burning out, causing considerable trouble. To overcome this, 
the arrangement shown in Fig. 7 was adopted after experiment. 
This front end was applied to a Consolidation locomotive 


having: 

Cylinders em ETC 22 in. by 30 in. 
Boiler. Pressure: oi Ge eb e RE E suu i re aue a imde d 205 Ib. 
Grate Area iios sie e o ER ee 57.05 sq. ft. 
Firebox heating surface............................... .... 179.3 sq. ft. 
Tube heating surface... ee NNN ren dr» See eee A 2,594.78 sq. ft. 
Total heating surface.......................a.e..s.......... 2,774.08 sq. ft 
Traáctiyve effort... ov Baie nae a BRI Ec 39 cin meses 2 "ERA 42,168 Ib. 
Total weight of locomotive.......... Va pu aevi dava qiie e cades 220,370 Ib. 


< 


Decemner, 1914 


This arrangement marks the first step in a radical departure 


from the arrangements previously described. The deflector plate 
is not perforated. The tapered stack is used with inside ex- 
tension. The mouth of the inside extension is of a much larger 
diameter and is belled. The table netting has been lowered 
below the center line of the boiler. The combined length of 
the exhaust base and nozzle has been materially reduced and 
a basket made of netting is used between me table netting 


Jinder... 227 28° Heating Surface, Tubes... 2662.92 $ç. Ff 
feam Pressure. 205 Lbs. e «  Firebor... 184.92 » e 
Grate Area__.__..48.06 $g. Ff 


e . 7ofa/.... 2847.24 e e 
Tractive Power: _ __ ___ — 42/68 Lbs. 
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Fig. 6—A Front End Design of 1903 


and the exhaust nozzle. The practice of riveting a smokebox 
extension to a junction ring has been discontinued, although 
the distance from the center of the exhaust to the front of 
the smokebox is practically the same. The amount of taper for 
the stack and the choke in the inside stack extension was 
obtained by means of draft gages with adjustable nipples which 
were located 12 in. apart, as shown in the illustration. These 
nipples were screwed in or out until the same amount of draft 


Cylinder ... 22:230" 
hom Pressure.. c 
Grafe GE 


Trac five Pomer 42/68 Lbs. 
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Fig. 7—Front End Designed to Overcome Difficulties Encountered 
in Using the Design Shown In Fig. 6 


was obtained with all four gages, and by this means the nec- 
essary dimensions were obtained. The stack liner was made 
to these dimensions and applied, and after the application of 
the liner, the draft gages at the points marked X at top and 
bottom of stack, front and back of deflector plate and front 
and back of netting, all showed a uniform draft, a condition 
seldom obtained. 
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This front end was practically self-cleaning. After sealing the 
front end and running the engine for two weeks only the 
amount of sparks shown in the illustration were found in the 
front. 

The writer has personally seen a locomotive, fitted with this 
arrangement, work in full gear for 27 minutes, and during this 
time the locomotive popped against the injector six times. 

Comparing this design with the best arrangement from the 
Master Mechanics’ tests in 1996, while it is not of the same 
diameter, it nearly checks with the recommended practice, with 
the exception of the amount of choke and taper. According 
to the recommendations, the choke in the stack should be .21 
diameter plus .16 of the distance from the center line of the 
boiler to the top of the exhaust nozzle* Using this formula, 
with this arrangement, the diameter of the choke would be 
19.1 in, while in the illustration it is shown as 17.75 in. The 
taper of the stack recommended is 2 in. to the foot, while 
that shown in the illustration is 34 in. to the foot. The dis- 
tance from the center of the boiler to the top of the exhaust 
nozzle is recommended to be as great as practicable. In the 
arrangement shown it is 18% in. The height of the stack is 
also recommended to be as great as practicable, and in this case 
it is 2734 in, being governed by clearance limitations. The 
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Fig. 8—Self-cleaning Front End for Saturated or Superheated 
Steam Locomotives 


distance from the top of the smokebox to the top of the stack 
extension is recommended as .32 diameter, which would make 
this dimension 24.8 in., while the actual figure is 26.25 in. The 
distance from the choke to the bottom of the stack extension, 
according to the recommendations, is .22 diameter or 17.05 in., 
while in the arrangement shown it is 1914 in. The length of 
the smokebox is recommended as .9 diameter, which would 
mean 69.7 in., while the actual figure is 69.5 in. 

The writer believes that the recommendations made by the 
Master Mechanics’ Committee are open to some criticism as 
regards the diameter of the choke and the amount of taper 
in the stack, when it is considered that when the Master 
Mechanics' tests were made, the fuel used was oil and no netting 
was used in the smokebox, which means that actual conditions 
in service were not obtained. When netting is used a greater 
¿mount of draft is required to produce a certain amount of 
draft in the ashpan than when the netting is not used, and it 
is on this account that the writer believes that the amount of 
taper as recommended by the Master Mechanics’ Committee 
is tuo large. 

The front end illustrated in Fig. 7 was designed from results 
obtaincd in service tests. This design is somewhat similar to 
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tnat developed by some of the western railroads burning Lignite 
coal, and the results obtained with its use were very gratifying. 

Fig. 8 shows thc design illustrated in Fig. 7 developed into 
a self-cleaning front end for both superheated and saturated steam 
engines, and, in the mind of the writer, represents the best 
arrangement of front end now in use. The tapered stack and 
inside stack extension with large bell mouth is retained. The 
exhaust base has been increased in length a sufficient amount 
so that the table plate will be the proper distance above the 
bottom of the smokebox. The distance from the center of the 
exhaust to the center of the smokebox has been reduced in 
length so that there is just enough room in front of the cylinder 
saddle to get a sling around the smokebox to lift the engine 
off the wheels with a' crane. 

Another feature of this design is that the table is placed 
between the exhaust nozzle and the base, so that any change 
in the exhaust nozzle will not necessitate the removal of the 
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very much smaller than that used in practice, the path of the 
escaping stcam should be the same regardless of the diameter. 


DIVIDING THE CIRCUMFERENCE OF A 


CIRCLE 


BY WM. H. WOLFGANG 


A table for dividing the circumference of a circle into any 
number of equal parts, by means of chords, is given below. In 
the formula C = D X NV, C is the length of the required chord 
in inches, D is the diameter of circle in inches, X is a factor 
depending upon N, and N is the number of equal parts into which 
the circumference is to be divided. 

In using the table, find the desired value of N and substitute 
in the rule the value of X shown opposite in the table. The value 
of C thus found will be the length of chord required to divide 
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Fig. 9—Tests to Determine the Path of the Exhaust Steam from Different Types of Nozzles 


table plate. This front end is in use on Mikado type loco- 
motives of the dimensions shown in the illustration, the total 
weight of the superheater locomotive being 284,500 Ib. and the 
saturated steam locomotive 276,050 Ib. It gives very good results 
under all fucl conditions and is absolutely self-cleaning. 

During the time of the development of the front end arrange- 
ment to the self-cleaning type, a standard nozzle pattern was 
adopted, the bore of which is governed by the size of the loco- 
motive and the kind of fuel burned, and this one pattern answers 
for all of the heavier engines built since 1890. 

While the arrangement shown in Fig. 8 is applicable to the 
heavier power. all of the front end arrangements are designed 
with the same relative dimensions and the results obtained on 
all classes of locomotives equipped with this arrangement have 
been gratifying. 

The question very often arises as to the efficiency of different 
shaped orifices in the exhaust nozzle and Fig. 9 illustrates the 
diverging angles of steam passing through the nozzles shown, 
which may be of some assistance in this respect. The path of 
escaping steam was obtained by actual measurements with a 
constant back pressure, and while the arca of the nozzles is 


the circumference of the circle into the desired number of equal 
parts. 


Factors FOR Use IN DETERMINING LENGTH OF FouAL CHORDS 


N X N X N X N X 
een 26.... .12084 51.... .061560 76.... .041325 
Qus Wwe qun 27.... 110609 52.... .060379 77.... .040788 
3.... .86603 28... . .11197 53.... .059240 78.... .040267 
4.... .70711 )9.... .10812 54.... .058145 79.... .039757 
5.... .58779 30.... .10453 55.... .057090 80.... .039260 
6.... .50000 31.... .10117 56.... .056071 81.... .038775 
7.... .43388 32.... 098018 57.... .055089 82.... .038303 
8.... .38268 33.... .005056 S8.... .054139 83.... .037841 
9.... .34202 34.... .002269 99. viv 20321222 84.... .037391 

10.... .: 30902 35 .089640 60.... .052336 85.... .036955 

ll. 28173 36.... .087156 61.... .051478 86.... .036522 

12 25882 37 . (084804 62.... .050649 87.... .036103 

13 23393) 38 LAS 2580 63.... .049845 88.... .035692 

lias. 402252 39.... .080466 64.... 049068 89.... .035391 

15.... .20791 40.... .078400 65.... .048312 90.... .034899 

16.... .19509 41.... .076549 66.... .047582 91.... .034516 

17.... .18375 42.... .074731 67.... .046872 92.... .034141 

18.... .17365 43.... .072905 68.... .046184 93.... .033774 

19.... .16460 44.... .071339 69.... .045515 94.... .033415 

20.... .15643 45.... .069756 70.... .044865 95.... .033064 

31.... .14904 46.... .068243 71.... .044232 96.... .032719 

22.... .14232 47.... .066793 72.... .043619 97.... .032381 
13 13617 48 . 65401 73.... .043022 98.... .032051 

24.... .13033 49.... .064073 74.... .042441 99.... .031728 

BEEN, WER 50.... .062791 75.... .041875 100.... .031411 
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BALTIMORE & OHIO MILK REFRIGERA- 
TOR CAR 


The Baltimore & Ohio has recently placed four dairy re- 
frigerator cars in milk service between points in Ohio and the 
Pittsburgh market, in the construction of which special attention 
has been given to proper sanitation. The new ears are remodeled 
from wooden postal cars, the work being done at the Mt. Clare 
shops of the Baltimore & Ohio, according to specifications ap- 
proved bv the United States Department of Agriculture. They 
will insure the arrival in Pittsburgh of milk from Chicago Junc- 


Side Doors and Bulkhead of Baltimore & Ohio Milk Refrigerator 
Car 


tion, Painesville and intermediate points at a temperature of 45 
deg. after a run of five hours. It is also claimed for the cars 
that they will retain a uniform temperature for 48 hours with 
one icing when the temperature outside the car 1s as high as 
CO deg. 

These cars have a length of 60 ft. over the body and are car- 
ried on six-wheel passenger trucks, the external appearance har- 
monizing throughout with other passenger equipment. Each car 
has two ice bunkers 2 ft. 5 in. in width, extending across the ends 
and is divided into two refrigerator compartments, each 22 ft. 
6 7/16 in. long, and having a capacity of 130 ten-gallon milk cans, 


by bulkheads across the car on either side of the center doorway. 
Each ice bunker contains six brine tanks, which are filled with ice 
and salt through hatches in the roof and are arranged to drain 
automatically when the brine reaches about three-quarters the 
height of the tank. A greater depth of brine may be retained if 
desired, by closing a three-way cock accessible through a hole in 


Tp of Present Floor in za 


Section C-C. Section D-D. 
= A = SS = E 
pal | `TYT——— A fe NN EE E ae ee aa 
r KSE 
of Door 
rered with | 
Gobr. Iron | 


MECH 


E RERUMS 


3 
124 


A A oe te NORMEN 
x 


l 
l 
l 
| 
| 
| 
I 
| 
| 
| m - ! 5 
| C = 
ut megsiapgn 
i | i N | ! 
M / | pe cw | | 
Ke | | B k ! s S , 

ps || i SAA E : 
| | ' | | | \ | \ l um = 
| | | | -—- ; 
| |! il, | | & o. CET P 
| | i | Br | | asa (me y 
| | i EP | \ d ss (< 

ú , SEI | — c. 
| | ü | E EE | 

| ET | 
| | | | [fitm E L Nd | 
i - MESE pa E E Š 

|n TT + 1 
OEP] 

i l i 
-Y EU i m Ci. ¿L= PR. MAE Sq ui PENES guru NU 
=| Cimma u Sus | 
/ ee 4 ! zm T d ^ A NW sw E d 4 rd E Pe" Pp AM PF IPFE mu. WË aa P Uta an 


UN oe ee ESTE SSSSZ FEP NE TEREA 


TNN 


/ Mats hea TA D EEE ADS 
diam == Tg g SE 
n x 3x SX CRESS ATAN 7 = Weg wee 
` ——» Ww Gi = t ap b ARES ott V 
"H AT GEE d EE Ihe EM. = 
Section y * wm de RS o Z Š AS” EE AL m, 
A-A. D i] a 
Section 8-8. 


Details of Bulkhead Door 


the bunker bulkhead. Handholes are provided near the bottom 
of the tanks through which they may be drained. The bulkhead 
has an opening in both top and bottom covered with heavy wire 
mesh, these openings furnishing a means of circulation to and 
from the refrigerator compartment; and the tanks are so placed 
that both sides are accessible to circulation, thus providing a 
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maximum radiating surface. The siphon which fixes the depth of 34 in. Flexolith, Y in. air spaces being provided between layers 
of brine in the tanks is shown in one of the engravings. of the cork board and the sub-flooring. The Flexolith floor is 

In remodeling these cars practically no change was made in  flashed up to a height of 5 in. all around with fillets in the corners. 
the original construction, the insulation and interior finish of the Across the car at the bulkhead in front of the brine tanks a gutter 
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Sections Through the End of the Car Showing Arrangement of Brine Tanks 


refrigerator cars being applied above the original finish of the with adequate drains is formed in the Flexolith to give proper 
postal cars. The floor insulation consists of two layers of 1 in. drainage. The floor may thus be flushed whenever the cars are 
cork board and a 1% in. top floor, above which is applied a layer cleaned and left in a thoroughly sanitary condition. In the center 
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` Refrigerator Car for Milk Traffic on the Baltimore & Ohio, Rebuilt from a Postal Car 
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<ompartment opposite the side doors Agasote is applied over the 
Flexolith to take care of the excessive wear due to the handling 
of milk cans. This covering may be easily removed. 

The sides, ends and ceiling are insulated with three courses of 
Phoenix car insulation, both sides of each course being covered 
with paper stitched through, and air spaces being provided be- 
tween the layers. The whole is covered with 13/16 in. yellow 
pine sheathing over which a coat of white enamel paint is applied. 
Along the sides near the bottom are applied two fending strips 
to prevent the milk cans from scarring the inside finish of the side 
walls. The clerestory is ceiled off from the body of the car 
and the ventilators in the upper deck have been closed up, thus 
forming a dead air space above the refrigerator sections where 
radiation is greatest. The hatches are provided with plugs at the 
bottom, as well as covers at the roof, which provides against un- 
.due radiation from the bunkers. 

The cross bulkheads at the center of the car are 4 1/16 in. thick 
and are provided with refrigerator type doors which effectively 
:seal the refrigerator compartments from the center section, These 
doors swing back against the bulkhead when loading or unload- 
ing the car. The side doors are in two parts hinged to swing 
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Make it the duty of some person to see tbat your inspectors 
do not allow any cars to get out on your line that are not in 
good condition, and see that all agents along your line have a 
good general knowledge of a car and the M. C. B. rules, more 
especially the loading rules. This will save a great many transfer 
orders being given against your line. 

The M. C. B. rules have as many interpretations as the 
father has excuses for taking his hopefuls to the circus, each per- 
son will claim that his interpretation is the only correct one. 
l have no doubt that some of you will say this is wrong, that there 
can be only one interpretation to any one rule. 

Unfortunately there never have been any rules or laws so 
plain but what somebody can and will misunderstand them or 
see something in them that someone else does not see. Some- 
times this is an honest difference of opinion and sometimes it 
seems that it is a notion taken with the view to see how differ- 
ent they can be from other people. 

Take a case out on ycur line, where there are two inter- 
pretors, one inspector working for your line and one represent- 
ing the other line. The inspectors have gotten into a disagree- 
ment regarding the condition of a car. The car foreman will 
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Half-Sectional Plan and Elevation Showing Brine Tanks and Hatches 


inward, having glass panels in the top, which with glass sash in 
the upper deck. gives ample light for the center section. 

The Department of Agriculture is showing much interest in this 
equipment. Daily records of the temperature of the cars are 
being taken, together with data as to the quantity of ice con- 
sumed and other information bearing on dairy product trans- 
portation. 


INTERCHANGE OF CARS* 


BY H. BOUTET 
Chief Interchange Inspector, Cincinnati, Ohio 


It is of very little use to receive a car of freight at one point, 
haul it over the line and then have it refused by some other line, 
as the railroad has not completed its service until it has deliv- 
ered the car to a connecting line or to its destination. While a 
great deal has been accomplished toward improvement in the 
getting of cars through terminals, much is yet to be accom- 
plished. A great deal more could be done by seeing, when 
cars are empty, that all of them are put in such a condition that 
they are safe to haul the commodities they are built to carry, or 
at least such commodities as originate on your line, to any des- 
tination within reason. 


*From a paper read before the Southern & Southwestern Railway Club, 
Atlanta, Ga., September 19, 1914. 


go to that point and ask his inspector what the trouble is, and 
the inspector will tell his foreman that the car has three broken 
sills. The foreman will examine the car and find three of the 
sills with a crack from Y in. to 1 in. near the transom and he 
will tell his inspector that these are not bad enough for re- 
pairs. His inspector's answer to this will be that he has been 
compelled to card for such defects as these all the time since the 
present rules were in force, and the other inspector’s foreman 
upholds him in setting out such cars and will not accept the 
cars without a defect card. The foreman will take the side of 
his inspector and tell his master mechanic that the car should 
be carded and that the defects are of such a nature that they 
have been carded for all the time. Finally the case is settled by 
the other fellow carding the car, after it has been delayed some 
three or four weeks. This, of course, makes the inspector of 
the delivering line angry and causes him to become more tech- 
nical in his inspection to enable him to get even with the other 
line, while the inspector who gains his point, sticks a feather in 
his hat and says, "I told you so.” This delay to cars is the worst 
enemy the transportation department has to fight. 

Some people will tell you that, according to M. C. B. rules, it 
is necessary for the delivering line to inspect and set out all 
cars for repairs or transfer and card for delivering line defects 
that are safe to run before the cars are delivered. Others will 
tell you that you must set all of your cars for interchange on 
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a certain or delivery track, when the cars will be inspected by 
the receiving line and after inspection the delivering line must 
come back and take out all of the cars for repair or transfer. 
Others will tell you that what is known as Twentieth Century 
Inspection is M. C. B. rules. 

Now let us see if we cannot get at a common understanding 
of this particular matter. The preface of the M. C. B. rules 
says in substance, that car owners are responsible for ordinary 
wear and tear in fair service; railroads handling the cars are 
responsible for damage done by uníair usage, derailment, acci- 
dent, etc. The rules then go on to detine a large number of 
defects in accordance with the preface. 

The M. C. B. rules are given us as a basis on which to work. 
The writer takes the stand that it does not matter where a car 
is inspected; whether in the delivering or rece:ving line's yard. 
as may be agreed upon by the roads interested; sometimes local 
conditions determine this question so there can be no hard and 
fast rule about it. It is understood that the delivering line is 
held responsible for any damage that may have been caused 
to cars by unfair usage, derailment or accident, or any missing 
material that cannot be charged to the owners of the cars in 
interchange. 

Let us take tbe situation at Cincinnati, The majority of 
interchange is made through switching lines or through two or 
three yards by the delivering line, the distance between some of 
the delivering line and receiving line yards being 26 miles. 
There are several methods by which inspection and interchange 
could be made, all of which the writer claims are within the 
scope of the M. C. B. rules. 

First.—lt could be made by the receiving lines putting their 
inspectors in the delivering line's, yard and after the cars are 
side carded, inspecting and marking out such cars that they 
want repaired, transferred or carded. Cars passing the inspectors 
as O. K. for service could be switched out and delivered to the 
receiving line. 

Second.—Cars could be inspected by the delivering line's in- 
spectors and cars that they think should be repaired or trans- 
ferred, for defects that they think should be cared for, should 
be carded and delivered to the receiving line. 

Third.—TYhe inspectors could be placed under the chief inter- 
change inspector, and cars inspected in the delivering line yard; 
cars that are required to be set out could be marked out, those 
requiring repairs could be repaired, those requiring transfer 
could be transferred and those requiring cards could be carded. 

Fourth.—Cars could be given a safety inspection in the de- 
livering line yard by the delivering line's inspectors to see that 
they are safe to go to the repair or transfer track of the receiv- 
ing line. When they are delivered in the receiving line's yard 
they could be inspected by the recciving line's inspectors, cars 
that require repairs or transfer could be set out for the neces- 
sary work and the cars requiring cards could be carded. 

Now let us see the advantages and disadvantages of these 
different plans. 

First. system.—It would be necessary for the lines to have 
twice as many inspectors, or more than would be required under 
the other plans, as no road would agree to have a car inspected 
in a foreign yard and then switched and handled by a foreign 
road, without its again being inspected when received in their 
yard. You would have the advantage of having all bad order 
cars set out in the delivering line yard, consequently, you would 
only receive good cars or only such bad cars as were made such 
after inspection. 

Again, it should be taken into account that no inspector would 
take any responsibility if he was placed in the delivering line 
yard; if there was any question at all he would set the car out. 
His foreman would not take any great exceptions to this, for if 
the delivering line foreman came to him and told him that his 
inspectors were too close, the only answer would be that they 
were "not any closer than your inspectors, for your inspectors 
are doing the same in my yard, and when you have your in- 
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spectors set out only such cars as should be set out, I will have 
my inspectors do the same." The consequence would be, if you 
did not have a chief interchange inspector or assistants located 
in each yard both day and night, your line would be blocked in 
24 hours with cars that the receiving line's inspectors had set 
out for repairs or transfer, when in fact a great number of 
them should not have been set out. You have delayed íreight, 
caused extra switching and consequently created additional ex- 
pense, and also created a feeling with the shipper that you had 
not attempted to give him the proper service. 

Second system.—1t has never been found that the delivering 
line will inspect and card all cars that the receiving line wants 
carded or set out all cars that the receiving line thinks should 
be set out, either for transfer or repairs, nor will they card all 
cars for defects that the receiving line wants carded. This svs- 
tem has been tried at every large interchange point in the coun- 
try and has never proved satisfactory. You have all of the 
work to do over, as you are not satished that the other fellow 
has given you all that you should have had and as you have to 
answer for the safety of equipment going over your line, you 
want to know positively that it meets all requirements and 
therefore will have your own men inspect the cars as they come 
to you. 

Third system.—This does not always prove satisfactory as 
the men you employ are under another man's jurisdiction and 
supervision and you are not always able to get the desired re- 
sults, as the instructions that you require for your particular 
line are not always carried out in the manner you desire, the 
instructions issued to inspectors being of a general nature and 
about on a par with what all the roads require. In this way you 
have your work to do over for about the same reasons as given 
in the reference to the second system. 

Fourth system.—' This has some disadvantages, but in the 
writer's opinion has a great many advantages over the other 
systems. You have the disadvantage of bad order cars coming 
to your line either for repairs or transfer, which is offset by the 
cars in the same condition going from your line to the other line. 

The advantages are numerous. You have the advantage of 
having your own inspectors in your own yard directly under 
your own supervision and you can require them to use their 
judgment, according to the instructions given by you in the 
marking out of cars for repairs or transfer. 

Every car that they mark out is brought to the immediate at- 
tention of the car foreman and for every car that they mark 
out that should not be marked out, you have the remedy which 
you can apply directly. The consequence is that they do not 
mark any cars out that you do not want marked out and in 
this manner save a lot of switching and confusion. Again, if a 
car should have a cotter key out or require other slight repairs, 
which the inspectors could make in less time than they could 
mark the cars out, you will have them make these repairs; but 
if the car was in the other person's yard the inspector would 
claim that he was sent there to inspect cars, not to repair them. 

The fourth system, as described above, is the way that the 
interchange is done at Cincinnati, and it is believed to have a:- 
complished the best results, keeping the cars moving with a mini- 
mum loss of time and not setting cars out unnecessarily, only 
setting out such cars that are liable to cause damage. The in- 
spectors in the receiving line yard card for all defects on cars 
that they do not wish set out. 

The assistant chief interchange inspector visits each yard each 
day and cards all cars set out for repairs, combinations and 
heavy defects. This method of carding has been in effect a 
little over two years and while there have been some cases 
where the inspectors have been wrong, where we have been 
compelled to give rebuttal cards to straighten the trouble, 
] have the first case to find where the inspector wilfully misused 
the cards. There is no set back of cars for bad condition ex- 
cept on instructions of the chief interchange inspector, con- 
sequently the number of set back cars is a minimum. 
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JERSEY CENTRAL STEEL PASSENGER CARS 


Coach and Combination Car, 63 Ft. Long Over 
End Plates and Carried on Four Wheel Trucks 


The Central Railroad of New Jersey has recently placed in tween the platform end sills. The web plates are spaced 18 in. 
service 67 steel coaches and nine steel combination cars built by apart and are 2 ft. 4 in. deep for a distance of 10 ft. 8 in. on 
the Harlan € Hollingsworth Corporation, Wilmington, Del. either side of the center line of the car, tapering to 18% in. 
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Floor Plan of the Coach 


These cars are 63 ft. long over the body end plates and 72 ft. at a point 6 ft. 4 in. further on. There are 3% in. by 3% in. by 
2 in. long over the buffers, the truck centers being 49 ít. apart. 5/16 in. angles reinforcing the web plate both inside and outside 
The coaches have a seating capacity of 78, while the combina- at the top and bottom, in addition to which there is a 29 in. by 


Steel Combination Car for the Central of New Jersey 


tion cars will seat 51 persons, and have a baggage room 22 ft.  !? in. top cover plate 59 ft. 73% in. long. The side sills are 6 

41, in. long. The framing of both types of car is similar, and in. by 3% in. by 7/16 in. angles. 

the description which follows will be confined to the coach. The body bolsters are built up of 5/16 in. pressed diaphragm, 

with a kom by 20 in. top cover plate extending the width of 

: the car, and a 34 in. by 1614 in. bottom cover or tie plate, 9 ft. 
The principal member of the underframe is the center sill, 10/5 in. long. There are two crossbearers placed 5 ft. 8 in. from 

which is of the built up fishbelly type, and extends through be- the center line of the car, and two intermediate crossbearers 


UNDERFRAME 


Steel Coach for the Central of New Jersey 
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Steel Center Sill Construction Used $n the Underframes 
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Arrangement of the Framing In the Car Body 
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are placed 8 ft. 9 in. beyond these, and 10 ft. 1 in. from the 
center line of the body bolsters. The crossbearers are all built up 
of 5/16 in. pressed steel diaphragms, a 9 in. by 3% in. top cover 
plate being used on all four of them, and extending the full 
width of the car, while the main or center crossbearers have tie 
plates 3$ in. by 6 in. and 5 ft. 9 in. long, and the intermediate 
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upward riveted between them. Yellow pine fillers are placed 
between the channel uprights and between the saloon bulkheads 
of the car for the purpose of attaching the interior wood trim. 
The side sheathing is 3/16 in. steel plate, while a 1⁄4 in. plate 
runs the length of the car body over the window. The side 
plate is a 5 in. bv 3 in. by 5/16 in. angle with the 5 in. leg down- 


Section A-B. 


Four-Wheel Steel Truck with Clasp Brake Rigging Used on the Central of New Jersey Steel Cars 


crosshearers 3% in. by 6 in. tie plates, 5 ft. 6 in. long. The cross 


ties or floor supports are 6 in., 8 lb. channels. 
BODY FRAME 

The side posts are 3 in., 6 Ib. channels, and the belt rail con- 

sists of a 4 in. by 14 in. bar outside, and a 4 in. by Y in. bar 


inside, with a 3 in., 4 Ib. channel separator with the back turned 


ward and riveted to the side posts; to the 3 in. leg there is 
riveted a 5 in. by !4 in. plate, to the inner edge and on top ot 
which is riveted a 214 in. by 214 in. by '4 in. angle. 
ROOF 
In the roof construction !& in. pressed steel car lines are 
riveted to the side plate and to the ventilator rail or deck side 
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sill, which is a 3 in. by 3 in. by 1⁄4 in. angle. The two deck plates 
are also 3 in. by 3 in. by 1⁄4 in. angles, with 1⁄4 in. pressed steel 
carlines connecting them. The lower deck roof sheets are 1/16 
in. plates and the upper deck 3/32 in. plates. 
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END CONSTRUCTION 


The end sill of the’ body of the car is a 20 in. by 1⁄4 in. steel 
plate riveted to the center sill and connected to the 3/16 in. 
vertical end plates by angles. The center or door posts are 4 
in, 714 lb. channels, while between each door post and the 
corner post there is placed a 4 in., 11.9 lb. Z-bar. 
same size is employed at the corner, and to this is riveted a 4 in. 
by 3 in. by ¥% in. angle, the 4 in. leg of which is connected to the 
3/16 in. side sheathing of the car. These end posts are con- 
nected by 49 in. hy 8 ít. 101/16 in. by 3/16 in plates, and at the 
top by a 4 in., 7% Ib. channel forming the end plate of the car. 

The platform end sill is of cast steel and the vestibule corner 
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-Top of Rail 
Section at Floor Supports. Section af Cross Bearer. 
Cross Sections of the Jersey Central Steel Cars 


posts are 4 in. by 3 in. by An in. angles, while the center or 
diaphragm posts are built up of a 4 in., 11.9 1b. Z-bar riveted to 
a 3 in. by 3 in. by 3% in. angle. The vestibule end plate is a 5 
in. by 3 in. by 5/16 in. angle and 6 in., 8 Ib. channels connect this 
with the body end plate at points 231% in. on either side of the 
center line of the car. The vestibule end sheathing is 14 in. 
plate. 
FLOOR AND INSULATION 


The flooring sheets are Lë in. plate, and are riveted to the 6 
in. channel floor supports. On top of the floor plates is placed 
three-ply Salamander insulation and on top of this No. 22 Key- 
stone floor plates, which are bolted through the 14 in. floor 
plates; Flexolith, 5% in. thick forms the final floor layer. 

The insulation for the entire car on the interior, including the 
roof, is of three-ply Salamander fastened to the steel plates by 
special malleable nails. These nails are spot welded to the 
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plates, and the Salamander is placed over them after which they 
are clinched over the insulation. The interior finish is of ma- 
hogany with inlay striping. The headlining for both the lower 
and upper decks is 1⁄4 in. fireproof Agasote. 


TRUCKS 


The cars are mounted on four-wheel trucks which have the 
Commonwealth cast steel frame and are equipped with clasp 
brakes. They have 5%% in. by 10 in. journals, 36 in. diameter 
wheels and a wheel base of 8 ít. 


OTHER DETAILS 


The weight of the coach is 115,800 Ib. complete and of the com- 
bination car is 115,400 lb. Two of the coaches are fitted with 
the Ward ventilator, and the balance of the equipment has the 
plain deck sash ventilator. There are 15 cars equipped with the 
Acme simplex diaphragm, while the balance have the Ajax. and 
30 cars have the Acme vestibule curtains while the balance have 
the ordinary roller and curtain. The special equipment also in- 
cludes Edwards trap doors; Gould couplers, friction buffer and 
draft gear; American Mason safety treads; Ward vapor svstem 
of heating; Hale € Kilburn seats; O. M. Edwards Company 
window fixtures; National Lock Washer Company's cam cur- 
tain fixtures with Hartshorne rollers and Pantasote curtains. 
Davis No. 4 brake beams with Diamond S brake shoes made by 
the American Brake Shoe & Foundry Company are used, and 
the cars are equipped with the Woods body side bearings. The 
lighting system is the Safety Car Heating & Lighting Company's 
axle light equipment with type F regulation. 


BLUE FLAG HOLDER 


The Canadian Pacific car department is using a blue flag 
holder, the appearance and general construction of which is 
shown in the illustrations. It is made up of a spring clamp for 
gripping the rail head, made of one piece of 5@ in. half-round 
iron, a foot piece 1% in. hy L in. by 4% in.. and a mast made 


of 114 in. outside diameter, seamless tubing, 1/16 in. thick and 


Blue Flag Holder Arranged for Night Service, and Folded 


32 in. long. The mast is cylindrical for a distance of 9 in. from 
the lower end and above this point one side is pressed in so that 
the cross section 1s crescent shape, thus forming a recess that 
permits the flag, when wrapped around the cross bar, to be 
folded so that it is compact and convenient to carry. The flag 
is secured to the cross bar by means of a light strip of metal and 
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four small stove bolts and the lower edge is weighted with a 
piece of steel bar, thus ensuring the full area always being in 
view regardless of wind conditions. This is an important fea- 
ture, as the ordinary flag attached to a perpendicular mast 
hangs limp when the wind is not blowing, and if attached to a 
stick that is horizontal the flag may not be very conspicuous if 
the wind is blowing strongly from the direction of the observer. 
This device is of equal service at night, the only change required 
being to wrap the flag around the cross bar and hang a lantern 


Blue Flag Holder Being Placed on a Rall, and After It is In Position 


over the bar, the folds of the flag serving to prevent the lantern 
from creeping off. 

One of the most important advantages of this flag holder is 
the making possible the enforcement of rules requiring that 
flags be located a specified distance away from the car to be pro- 
tected. This is important, as flags displayed against a dark ob- 
ject, such as a car painted black, are not as conspicuous as they 
would be if placed some distance in front of it. 


New METAL rop BusuiNcs.—Graphallov, a new metal, which 
has recently been produced for the construction of self-lubricating 
bushings, and which is pure graphite impregnated under pres- 
sure with either babbitt, lead, bronze or copper, has the follow- 
ing mechanical properties: 


Increase of weight due to impregnation, percentage................... 150 
Percentage of metal in eradhalloy by weght,,,, ce cece eee eens 60 
Percentage of metal in graphalloy by volume......................... 25 
Compressive strength of graphalloy.................... 14,000 Ib. per sq. in. 
Moudulus- of rup(ter:s.veua) A Ee EXE REMO onsec: 12, 


IMPROVING THE BURNING OF Coar.—There has recently been 
put upon the market in Germany quite a flood of preparations 
for the purpose of making a brew in which coal or coke is to be 
wetted before being put upon the fire. The alleged result of 
using these preparations is that the coal burns more readily and 
that there is a great saving in the amount of fuel required. Herr 
T. Orvno, of the laboratory of the Berlin Fermentation Insti- 
tue, has analvzed a number of these preparations and found 
them to consist of various salts such as sulphate of magnesia, 
sulphate of soda, common salt, nitrate of soda, and so on gen- 
erally with a small proportion of oxide of iron. He concludes 
that they cannot have the effects attributed to them.—7 he 
Engineer. 
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THE GREATEST WEAKNESSES IN BOX 
CARS* 


BY R. P. BLAKE 
Master Mechanic, Northern Pacific, Dilworth, Minn. 


The box car as developed in this country has two principal 
iunctions—the transportation of material and the protection of 
its contents from loss or damage by theft or from the action of 
the weather. Its development from the car of 30 to 33 ft. length 


‘ and a capacity of 20 to 25 tons and 1,500 to 1,650 cu. ft., with 


wooden roof, oak sills and short draft timbers, to the modern 
car of 36 to 40 ft. length, with a capacity of 40 to 50 tons and 
2.750 to 3,000 cu. ft., with metal covered roof, steel underírames 
and reinforcements of steel in various parts, has been the re- 
sult of the changes that have taken place in railroad operation. 
Between these two types of cars are those with many variations 
in size, capacity and minor details of construction which consti- 
tute the greater number of cars that are in actual service at the 
present time. 

Dox-car construction in this country in the past has suffered 
perhaps more than any other single item in railroad develop- 
ment from the blighting influence of first cost; but today it is 
generally understood that while first cost must not be lost sight 
of, yet cars which, due to cheapness in construction, are not of 
ample strength, will in actual service produce operating costs in 
the accounts of maintenance, loss and damage to contents, and 
delays to shipments that far overbalance the saving in construc- 
tion. Again, admitting that there is an increase in the cost of 
hauling freight as the dead weight of the car increases, this is 
soon wiped out by the increased earning capacity secured by 
having a car that very rarely goes to the repair track and only 
in case of wreck has to be sent to a shop. 

The fundamental principle underlying all satisfactory construc- 
tion is a durable foundation, and this applies with special force 
to box cars. The underframe construction is today the weakest 
part of a great majority of box cars in service, and until it is 
reinforced to provide a rigid base upon which the body can be 
securely fastened, our troubles will continue in ever-increasing 
numbers. The increased necessity for larger train units to re- 
duce operating costs has resulted in a great increase in the 
shocks met in daily service, and it is these heavier shocks that, 
frequently repeated, sooner or later shatter the draft rigging con- 
nections to the underframe of the car and loosen the roofs, posts 
and braces. The load on a bridge and the resultant stresses can 
be readily determined by accurate calculations and the proper 
factor of safety provided. In a similar manner, many parts of 
a locomotive can be designed so as to insure satisfactory results. 
But box-car construction is quite different, and the necessary 
strength of a car frame or body to withstand properly the various 
service shocks, which in many cases are only generally known, 
is largely a matter of careful observation of service conditions 
and must be based more on experience than calculation. 

The experience with steel cars designed for handling coal and 
ore has demonstrated that it is possible to construct a car that 
can and will meet fully the requirements of modern train service. 
and it is this type of construction that is now generally recognized 
as necessary to obtain a satisfactory car. Again, the introduc- 
tion of steel underframe construction so generally in new work 
has resulted in concentrating the effects of service shocks upon 
the weaker wooden underframe cars in a train and the deteriora- 
tion of wooden cars is increasing in a marked degree. The steel 
center sill that is interchangeable with wooden sills, is the only 
proper remedy for this defect, and the resultant stiffness vill 
more than pay for the slightly increased cost. A better method 
of securing the draft rigging is provided, and a reduction made 
in the straining of the body that ordinarily comes from a weak 
underframe that will not carry the load. 


*Awarded the first prize of $50 in the car department competition which 
closed October 15, 1914. 
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Having provided for this, the greatest weakness in box car 
conditions, by making a car that should be available for trans- 
porting material a maximum proportion of the time, the question 
of the protection of the contents from damage must also be 
considered. The class of material to be handled is of vital im- 
portance, and weakness in construction develops accordingly ; but 
generally speaking, the order in which it occurs is, first in the 
roof, next in the side doors and fixtures, and last in the door 
posts and end posts. 

The weaving of a box car in service, due to inequalities 
in the track and the inertia of its own superstructure, especially 
under switching shocks, Bas been greatly increased in the larger 
cars of more recent construction, and can only be overcome by 
greater strength in design. The roof frame must not only be 
securely fastened to the body, but must be firmly cross braced, 
as without this cross bracing the best of waterproof covering 
will become loosened and leak and often in case of severe wind 
be torn entirely from its place. Various forms of steel carlines 
are giving excellent service, as they can easily be applied to 
fully meet the requirements of the service. The present wooden 
roof construction can be greatly reinforced with little additional 
cost by making the surface circular and fastening the roof boards 
diagonally across the car, which provides a light yet very strong 
construction and gives a proper foundation for the weather- 
proof covering. 

One of the greatest sources of loss of contents from box cars 
by theft is directly chargeable to side doors and fixtures. Doors 
which do not slide freely are soon damaged by shippers in open- 
ing and closing, and it is hard to keep such doors properly 
closed on empties, with the result that the impact of switch- 
ing and service shocks causes frequent damage. Roller fixtures 
should be secured so they cannot get out of place under jars 
Írom service shocks and should have proper clearance so that 
the door cannot bind. Bottom door guides should be securely 
fastened with nuts riveted over so that they cannot be readily 
removed and should have a flange high enough to prevent any 
possibility of the door, even when slightly damaged, swinging 
out from the side of the car. Front door stops should be of 
metal, to provide a rigid connection for the hasp and fixtures 
and proper reinforcement for the door post. The hasp fastener 
should be secured directly to the frame of the door, as other- 
wise the boards of the door will be torn from the frame. 

Cars used to transport lumber and similar commodities, also 
for bulk shipments, such as grain, coal, lime, etc., are liable to 
additional strains from shifting of the load and the bulging 
effect which causes frequent failures of end and door posts. 
This is one of the greatest causes of loss and damage claims in 
bulk grain shipment and a frequent cause of delay in lumber 
shipment. The only way to provide proper strength in end 
posts is to have them held in place by substantial pocket and 
cap castings, securely fastened at the top and bottom to the 
frame; the posts should be reinforced by using either a metal 
flitch plate or an I-beam. The end lining should not be less 
than 134 in. in thickness to properly distribute the shocks over 
the entire end. 

The bulging of door posts is not as a rule the result of such 
severe shocks as come on the end posts, but weakness at this 
point is common and difficult to determine from an outside in- 
spection before loading. The pocket at the bottom of the post 
should be particularly strong and securely fastened to the side 
sill in such a manner as to prevent the post tipping out. 

These items cover the chief causes of loss, damage and de- 
lays on account of weakness in box-car construction. The 
remedies proposed will give a car of sufficient strength to con- 
tinue almost constantly in service with low cost of maintenance 
and very few claims for loss or damage that can be charged 
to the construction of the car. The good will of the shipper 
can best be secured and held by removing the causes of loss 
and damage, and it is one of the factors that must be seriously 
considered in determining the cost and efficiency of a box car. 
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WOODEN CARS IN FREIGHT TRAINS 


On page 581 of the November number there was published an 
abstract of a paper on "Wooden Cars in Freight Trains," read 
before the Canadian Railway Club, Montreal, Que., October 13, 
1914, by G. E. Smart, Master Car Builder, Intercolonial Railway, 
Moncton, N. B. The following is taken from the discussion of 
the paper: | 

W. O. Thompson, District M. C. B., N. Y. C,, Buffalo: The 
draft gear problem is one of the most serious and expensive 
ones on old cars all over the country. I have noticed when cars 
were damaged that were equipped with the modern draft gear, 
it was not the gear that was damaged, but the rest of the car, 
showing that our friends in the draft gear business are fully 
alive to modern requirements and have the gear for you any 
time you want it. 

As to the matter of rough switching in yards, yard inotive 
power has increased in capacity in the same ratio as road mo- 
tive power, and time is a great factor on railroads. We cannot 
any more reasonably expect our old freight car equipment to 
stand the switching service in yards any more than it will stand 
the work out on the road. 

The wooden car has not much of a chance. It is not expected 
that it will have. The only thing that can be suggested at the 
present time in handling wooden cars is to keep them in the 
rear of the train, but there are a good many arguments against 
that practice. It takes time and costs a good deal of money to 
keep them switched in the rear of trains at all times where they 
will be compatatively safe. 

On a road with which I was connected a few years ago the 
question came up about putting the old wooden  equip- 
ment in condition to stand the severe service of the present day, 
and upon investigation it was found it would cost about $200 
per car. One of the master car builders said that if the manage- 
ment would commence that work at once and continue it to the 
time when the wooden equipment would be fully equipped, in 
five years their repair bills would be cut in half and every cent 
expended in such improvements would return within that time. 
The recommendation was accepted and acted upon and the mat- 
ter is being watched very carefully. During the severe business 
depression that company has only worked about 60 per cent of 
their force, and after about a year of such depression they only 
have, approximately, four per cent of their freight car equip- 
ment held for repairs. 

I noticed in one paragraph of Mr. Smart's paper that he 
speaks of applying different types of steel draft arms to the 
present wooden center sills in such a manner that it reinforces 
the center sills, thus greatly reducing the cost of strengthening 
the car. That, in my opinion, is the poorest kind of policy to be 
pursued. You can build a good, substantial, repair steel under- 
frame for about $150. The steel draft arms will cost about $60; 
the salvage on the steel underframe when you get through with 
it is worth $50. The steel draft arms at the best are only a poor 
makeshift and do not in any way serve the purpose intended, 
while the properly designed repair steel underframe is good as 
long as you want to run the car with practically no further re- 
pairs necessary. I may say the same thing about the channel 
makeshift. 

I believe the thirty, forty and fifty thousand pounds capacity 
cars should be done away with at once. The cars of higher ca- 
pacity with wooden underframes that it is desired to maintain 
should have a good, substantial underframe under them so that 
they will stand the shocks. 

R. W. Burnett, Gen'] M. C. B., Can. Pac.: Mr. Smart's paper 
comes at an opportune time, as the Master Car Builders Asso- 
ciation have just passed a rule that after October 1, 1916, all cars 
of less than 60.000 Ib. capacity with draft arms which do not ex- 
tend beyond the body bolster will not be accepted in interchange. 
and as it is only a question of time until this will be extended to 
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cars of higher capacity, it would be unfortunate if some of the 
roads should equip their cars with metal draft arms not extend- 
ing a sufficient distance behind the bolster, and later a rule be 
passed for these heavier cars that the metal draft arms should 
extend some specified distance a few inches beyond the arms 
with which a large number of cars had already been equipped. 
I mention this particularly as there are designs of arms extend- 
ing only to the rear edge of the bolster which could easily be 
extended a sufficient distance. 

Referring to Mr. Thompson's criticisms on reinforcements, 
which he considers too light, it has been my good fortune to 
have had considerable to do with the designing and use of steel 
center sills, metal draft arms and end reinforcements. Our 
method of underírame reinforcements has been largely at vari- 
ance with that of nearly every road in the country. We have a 
six-inch Z-bar center sill which many consider too light, but our 
experience with this arrangement has been entirely satisfactory. 
In designing the reinforcements we have utilized the resiliency 
of the old car, working in harmony with the metal reinforcement 
that we apply. Of 14@00 old and new cars equipped with these 
sills during the last few years, a carefully kept record shows that 
repairs had been made to the sills of 74 of these cars, and these 
were largely on the first cars equipped, on which the sills were 
not so securely attached to the end sills as is now the case, and 
that the damage was largely due to rough handling. There has 
also been only one case where a foreign road has rendered bill 
for repairs to these sills on account of owncr's defect. In nearly 
all of the 74 cases referred to, the sills were simply jacked back 
in place and more securely attached to the end sill and continued 
in service. 

In the reasons given by Mr. Smart for failed sills and draft 
attachments, I believe he has omitted one of the most important, 
if not the most important, cause. I refer to the congestion due 
to heavy business on a single track road with consequent sawing 
by of trains. I believe this does more damage to draít attach- 
ments than yard service. | 

T. J. O'Donnell, Arbitrator, Niagara Frontier Car Inspection 
Association, Buffalo: There is no question that the points 
brought out by Mr. Burnett are worthy of serious consideration, 
but I really feel, with all due respect, that Mr. Thompson has the 
keynote to the situation and the necessary money required would 
be a very good investment. 

Damages to cars in the different switching vards must be con- 
sidered under the heading of ordinary handling; the operating 
officers are after their yardmasters for prompt service in get- 
ting trains out of the different yards, and naturally the yard- 
masters are obliged to make good and the severe handling is 
more or less universal. 

The American Railway Association has more or less adopted 
the rules, which are now in the M. C. B. rules, that permit the 
transfer of cars that are unfit for service, and the receiving line 
should take advantage of this rule. We are obliged to in the 
Niagara lrontier to the extent of about 2,000 cars each month. 
There is no question that if some roads do not find it consistent 
to apply the steel underframe, the extension of draft timbers 
through the bolsters and the application of proper metal bolsters 
will greatly improve the equipment. 

W. O. Thompson: When our arbitrator states that we trans- 
fer 2.000 cars a month in the Niagara Frontier it causes me to 
wonder how many cars are being transferred in the United 
States each month on account of the old wooden underframe 
cars. If there are 2,000 cars transferred in the Frontier, at a 
minimum cost of $6 per car, it would mean $12,000. There are 
probably 100,000 cars transferred in the United States every 
month under similar conditions, on account of defects. It seems 
to me that the cost of this work, at $6 per car, would soon put 
steel underframes under all the cars that are to be maintained 
in the United States. 

L. C. Ord, Asst. M. C. B., Can. Pac., chairman: Mr. Thomp- 


son's remarks about putting heavier underframes on cars have 
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two viewpoints. There is a difference between half a loaf and 
no bread. Mr. Burnett brought out the other side of the ques- 
tion. The Master Car Builders’ Association felt that the wooden 
cars would stay in service if they got rid of the short wooden 
draft timbers, as the car with the short draft timber fails rapidly 
in hard service and is liable to block the track. The long draft 
arm running behind the bolster may fail, but you can catch it in 
time before serious failure takes place. 

An important item is the view taken by operating officers of 
damage, particularly to draft gear. I was called into the office 
some time ago and the officer told me that though we had done 
quite a lot of draft gear work, if w@did not follow up rough 
switching we would again lose ground. It is not altogether a 
question of getting something strong enough, as yardmen will 
always work up to the limit of damage. It is much more a mat- 
ter that when damage occurs it should be followed up sharply to 
prevent a recurrence. Merely making the repairs is not suf- 
ficient in cases where unfair service caused the damage. 

In regard to the short draft gear question, we have a lot of 
short draft gear cars and will have them for a long time to come. 
There are cars on which if we attempted to fit them with heavy 
underframes, the work could not be done quickly enough, and 
further, we would not get the value out of it because we could 
not wear the gear out by the time the car would be retired from 
service. 

As soon as the operating officers recognize that it is necessary 
to protect themselves and their expenses we will get better re- 
sults, but the trouble has been that the case has not been clearly 
or strongly enough put. 

W. R. MeMunn, General Car Inspector, N. Y. C.: On the line 
with which I am connected we are experiencing a great deal of 
trouble with failures of cars having short draít timbers and, re- 
gardless of the fact that we have instructions in force whereby 
such cars must not be operated ahead of 15 cars from caboose, 
this does not wholly relieve the situation. I imagine that om 
roads where there are no such restrictions the number of failures 
would be measurably greater. 

Rule No. 3 of the current M. C. B. Code provides that “After 
October 1, 1916, all cars of less than 60,000 Ib. capacity, having 
wooden or metal draft arms which do not extend beyond the 
body bolster, will not be accepted in interchange." This is the 
hrst definite step taken by the association to exclude this class 
of undesirable equipment from interchange. In mv opinion it 
will be only a few years till no car will be offered in interchange 
unless of all steel or steel underframe construction. This will, 
to a certain extent, work itself out automatically by reason of 
the car owner being made responsible from year to year for a 
greater number of defects on his car by the abolition of the com- 
binations in rules 40 to 42, inclusive. When this is done, and I 
am confident it will be within a few years, roads having this 
weakly constructed equipment will see the wisdom of properly 
strengthening it or keeping it in service on their own rails. 

The New York Central seems to have anticipated this condi- 
tion to a greater extent than many other roads, for we have ap- 
plied steel underframes to about 14,000 of our older cars of all 
classes within the past few years, and by some we are considered 
pioneers in the work. It is surprising, too, to see how well these 
cars are standing up in service. Bills for repairs are reduced to 
a minimum, there is no necessity for switching cars to the rear 
of trains, which is expensive, and we have the cars in service at 
all times instead of their being held on cripple tracks half the 
time awaiting or undergoing heavy repairs. 

Of course, there are many of the lighter capacity cars not 
worth spending a great deal of money on, but by process of 
elimination these are rapidly reduced and with M. C. B. Rule 
120 to help us out, we should in the near future be able to realize 
our ambitions of having cars offered to us that we need not be 
skeptical about running and which will, under ordinary condi- 
tions, take a load to its destination without the necessity of being 
cut out for repairs at practically every inspection point en route. 
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REPAIR WORK AT SMALL ENGINE 
HOUSES* 


BY G. H. ROBERTS 
General Foreman, Lehigh Valley, Cortland, N. Y. 

The primary object of an engine house is to care for locomo- 
tives while they are in service and keep them in service as con- 
stantly as possible by doing the "stitch in time" jobs before 
they develop into large ones. [Inspection is a most important 
item about a locomotive and of course the work which is 1e- 
ported. should be done else the inspection will be worthless. 
Cracked spring rigging, rods or brake rigging, nuts loose or 
missing, are items which, if not corrected, develop into large 
jobs by leaps and bounds. No matter what the facilities are, 1f 
the small jobs are not detected and remedied the power will 
quickly go to pieces. 

Recently the writer was discussing the mileage made by a cer- 
tain locomotive with an inspector who ts not connected with the 
railroad, and who made this remark: "Why wouldn't the engine 
make that mileage? It was looked over every trip and every 
little thing was done that possibly could he." If this engine 
made a phenomenal mileage by having every little job done as 
soon as it developed, why can not each engine receive practically 
such attention? Of course, in some sections the conditions, such 
as a hilly road full of curves, are against high mileage, but even 
there with flange oilers the tires can be run a great deal longer 
than without them, and the mileage made by tires and flues 
usually determines the shopping limit. 

The following rules if lived up to will go far toward keeping 
engines in service: Keep the guides lined as close as possible, 
the wedges set up and the rods in good order; keep the engines 
up on their springs; watch for low pilots before they catch on 
a crossing plank and are torn off, causing great damage; keep 
the flues cleaned, the grates in first-class condition and in super- 
heater locomotives keep the superheater tubes cleaned out or the 
superheater will not perform its work economically. Most of 
the trouble from piston rod packing blowing can be traced 
directly to play in the guides or to small pistons. 

Water as hot as it is possible to use it should be used for 
washing out; this will help to prevent the breaking of staybolts 
and the cracking of sheets. At washout time all boxes should 
be thoroughly inspected and packed, as frequently washout water 
will destroy the packing. Keep all the slack possible out of the 
driver brake hangers as it increases rapidly if not checked, and 
results in damage by permitting other parts to tear loose. The 
brake rigging gets more use and abuse than any other part and 
therefore requires close inspection and thorough repairs. 

The smaller engine houses have not the facilities that the 
larger ones have, but the work can be accomplished easier and 
cheaper by making a plain rough sketch of such parts as spring 
hangers, shoes, wedges, etc. and obtaining them from a large 
shop, ready to apply. Where the facilities are at hand for pro- 
ducing them cheaply, a small quantity of such parts, if standard, 
can be carried in stock for immediate use. This applies to the 
older classes of power, fast dying out, and not so much to later 
locomotives that have a great many parts interchangeable. 

Frequently simple devices can be applied to a locomotive and 
save considerable time and labor in accomplishing the same re- 
sults as the longer way would. For instance, with the single 
rail front frames trouble is found in keeping them from working 
on the cylinders, as the bolts do not scem sufficient to hold them 
in place. By applving a clamp across the top of the cylinder 
directly over the rail of the frame, using a piece of small section 
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rail of about 56 1b., and vertical rods at the front and back of 
the cylinders placed as close as possible, the trouble can be over- 
come. The writer has tried this many times and always success- 
fully. The clamp takes about two hours to apply, while to re- 
move the pilot, run the truck out and rebolt the frame would 
require about two days, and the clamp answers the purpose even 
better than the bolt alone. This clamp acts similarly to a double 
rail front frame. 

With the laws becoming more rigid every year the care and 
inspection of the locomotive boiler is the greatest item in round- 
house work. Every trip the boiler must be inspected for leaks 
and repaired, and all broken staybolts renewed. For years it has 
been the universal practice to plug the broken staybolts when 
only two or three existed and they were scattered, but now tell- 
tale holes must be kept open at ail times. By having strict in- 
spection, and keeping plenty of the various sizes and lengths of 
stavbolts on hand at all times, this work is greatly facilitated. 
Defective welds in tubes that have withstood a test and a few 
months service can be easily detected by applying about 25 lb. 
pressure to the boiler and placing a light at the opposite end of 
the tubes from the inspector. If done at every washout this. 
will eliminate burst tubes in service. 

Because of inspections and laws becoming more rigid, engine 
houses need better machine and tool equipment. A ten-stall 
engine house, handling 30 to 40 engines a day should have the 


following equipment : 
] 36 in. engine lathe ] radial drill 
] 24 in. enginc Jathe 1 36 in. by 36 in. planer 
! 16 in. engine lathe 2 emery wheel stands 
] sensitive drill 


Also a drop pit for engine and tender truck wheels, a portable 
crane for steam chest work, a hot water system for boiler 
washing, a motor-equipped turntable, two air motors with capac- 
ity for 114 in. drills, a breast air motor for tell-tale holes and an 
air compressor. A hot air system of heating avoids steam leaks 
in severe weather; steam pipes in the pits also cause steam in 
the engine house because of drippings from the engines falling 
on them. 

A good tool room with pockets for each tool is desirable as 
the tools in engine houses are often needed quickly and should 
be in a place where they can be readily obtained. A good tool 
room aids in keeping the place tidy as when tools and stock are 
kept in their places anything left lving around must be scrap, 
which the laborers keep picked up. Time spent hunting for tools 
is a loss and does a great deal to hold the work back. 

Motor drive can accomplish a great saving in an engine house. 
In one instance a 7% h. p. motor was installed to replace a 
stationary engine and it has saved about 75 tons of coal per 
month. The engine had to be run practically continuously as it 
was not easily started and stopped, while the motor can be stopped 
and started very easily and is run only when needed. A separate 
motor-driven fan was installed for the blacksmith forge, making 
it independent of the line shafting. The steam engine was isolated 
and the exhaust could not be turned into the stack for draft. 
However, after installing the motor the exhaust from the air 
and water pumps adjacent to the boiler was turned into the 
stack and practically did away with the use of the blower to 
keep up steam. This saves considerable coal as the blower was 
used almost continuously. Formerly two boilers were run in 
the winter months but since the motor was installed and the 
exhausts used, one boiler has furnished an ample supply of 
steam during the most severe weather. In addition the one 
boiler supplies steam to the ash track for cleaning the ash pans; 
the two boilers did not have this additional duty. 

A steam line was laid to the ash track for use in thawing out 
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hopper ash pans in winter. Formerly an engine equipped with 
steam heat was used and the inconvenience has been greatly 
reduced by the steam line. The handling of engines in the ash 
track is a hard task in severe weather. During very severe 
weather we run engines directly into the engine house from the 
road and thaw them out before hostling them, saving considerable 
time on the ash pit. Much trouble with the turntable was caused 
by ice forming around the center pin and freezing it solid. By 
applying a steam coil around the center this was avoided. The 
steam used is taken from the sand dryer, making it serve a 
double purpose. 

A great saving in time can be made by watching the work 
reports as the locomotives arrive. For instance, if an engine 
has given trouble with grates of the longitudinal type, by not 
coaling the 'engine before it is placed in the engine house the 
grates and bars can be removed, repaired and replaced without 
cutting the engine and tender apart, which takes considerable 
time. This one item will save at least one hour on the repairing 
of the grates. Frequently a tank will need repairs and if it is 
noted in time and the tender is not coaled, it saves unloading it, 
which takes about two hours. The same consideration applies 
to sand; when the sand box is to be repaired the hostler should 
be notified not to sand the engine. 

Close inspection at all times and the use of all possible short 
cuts will go far toward keeping up the power. The personal 
element enters the work more than the equipment available; an 
engine can receive just as good an inspection at a small engine 
house as in the most up to date shop. Inspection is the most im- 
portant item in engine house work. 


PATCHING BOILERS ACCORDING TO LAW 


BY GEORGE G. LYNCH 


Because of the use of the patch bolt and the outside plate 
for so many years in hurry up jobs of locomotive boiler re- 
pairing, with the size and spacing of rivets left to the discretion 
of the average repair shop foreman, it is hard to bring about a 
proper appreciation of the necessity for calculation of the ten- 
sion in the plate and the shearing stress upon the rivet or patch 
bolt to insure a condition of perfect safety. But since the fed- 
eral boiler inspection law has been in force, the necessity arises 
for the actual calculation of stresses in designing boiler patches, 
so that they will have a theoretical factor of safety of not less 
than four. It is the purpose of this article to present the facts 
in such a way that the average shop man will be in a position 
to recognize the importance of the calculations, and to carry out 
the work so that the boiler will actually have the strength that 
is theoretically claimed for it. 

For boilers made of plate and rivets of unknown strength the 
law allows the following ultimate stresses: tension in steel plate, 
50,000 Ib. per sq. in.; tension in iron plate, 45,000 lb. per sq. in.; 
shearing stress in steel rivets, 44,000 Ib. per sq. in., and shearing 
stress in iron rivets, 38,000 lb. per sq. in. These figures divided 
by four, or the factor of safety, give the actual maximum stress 
that may be created in the plate or rivet by the steam pressure 
within the boiler. 

The resultant force of the steam pressure which produces a 
tearing effect upon the plate and a shear upon the rivets will 
best be understood by reference to Fig. 1, which shows the steam 
pressure acting in opposite directions tending to burst the shell. 
Let the steam pressure in pounds per square inch = P, the in- 
side diameter of shell = D, the inside radius of shell = R, and 
let p = a unit length of the boiler shell. Then P X D X p= 
the stress upon both sides for a unit length, or P X R X p = the 
stress upon one side for a unit length. This shows the tendency 
of the shell or joint to pull apart when the boiler is under steam 
pressure. 

Now suppose a hole be drilled at each end of the longitudinal 
distance p, as in Fig. 2. We can readily see that the force upon 
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the length p will be the same while the plate is reduced an 
amount equal to the diameter of one rivet hole. Then if we let 
t = the thickness of the plate, we have an area equal to t X 
(p — d), which is known as the net section of the plate. This 
is the condition always found along the line of the outside row 
of rivets in the longitudinal seams. If the dimensions are given 
in inches and the pressure P is given in lb. per sq. in., we can 
readily calculate the tension upon the net section of the plate 
between any two rivet holes. According to the law this tension 
must not exceed 50,000 — 4, or 12,500 lb. per sq. in., for steel 


Fig. 1—Actlon of Steam Pressure, Tending to Burst the Shell 


plate of unknown strength, and 45,000 — 4, or 11,250 Ib. per sq. 
in., for iron plate of unknown strength. 

As an example let us assume that we have a boiler with the 
following dimensions: P = 175 lb.; D = 60 in.; R = Xin; 
t = 0.5 in.; p (pitch of outside row of rivets in seam or patch) 
= 3 in.; and d (diameter of rivet holes) = 13/16 in. (0.8125 
in.). The stress acting for distance p will be equal to 175 x 30 
xX 3 = 15750 lb. The net section of plate will be equal to 
(p— d) X t = (3 — 08125) X 0.5 = 1.093 sq. in. Dividing 
the net section in square inches into the stress, we have the ten- 
sion per square inch, thus: 15,750 + 1,093 = 14,409 Ib. per sq. 


d= Dram. of Rivet Hole 

p Pifch of Rivefs 

t= Thickness of Plate 

(p-d) x t=Net Section of Plate 


Fig. 2—Different Conditions After Drilling Holes 


in., which is too high, giving a factor of safety of 50,000 — 14,409 
= 3.5, instead of 4 as required by law. 

Assuming that this is a seam with an ordinary double riveted 
lap joint, with 3 in. pitch, or an outside patch with a double 
row of rivets along the longitudinal edges, in order to attempt 
to maintain the steam pressure at 175 1b., we would have to ap- 
ply an inside cover plate and add an outer row of rivets with 
6 in. pitch. Then the tension along the row with 3 in. pitch 
would be lessened by the shearing value of the outside rivets. 
In this case we would have P X R X p = 175 X 30x 6 = 
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31,500 lb, as the total stress in the net section between the 
rivets of the outer row; and (p — d) X t = (6 — 8125) X 0.5 
= 2.59 sq. in., as the net section. Stress divided by net section 
= 31,500 — 2.59 = 12,162 lb. per sq. in., which appears to be 
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Enlarged Detail of Patch, 
Fig. 3—Replacing an Unsatisfactory Patch 


ideal for the tension at the outside row, but the combined ten- 
sion at the inside row and the shear upon the rivets in the out- 
side row may be too high. In this case the net section is 
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(p — 2d) X t, as there are two spaces in the inside row for 
each distance p, in the outside row: and the area of the rivet 
holes, which are 13/16 in. in diameter, is 0.5185 sq. in. If we as- 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 635 


sume that the rivets are of steel the shearing stress must not 
exceed 44,000 — 4, or 11,000 Ib. per sq. in. The total resistance, 
then, will be (p — 2d) X t X 12,500 + 0.5185 x 11,000 = 
27,350 + 5,704, or 33,054 lb. The total stress will be 175 X 30 
X 6, or 31,500 Ib. In this calculation we find the number of 
square inches in two net sections of one of the inside rows, and 
the area of half of two rivet holes in the outside row, multiply 
the first by its allowed tensile strength per sq. in, and the 
second by its allowed shearing value per sq. in, add the two 
values and we have the combined resistance, which must be 
equal to or greater than the stress acting over the distance f, 
the pitch in the outside row. 

Thus far the joint will be safe after adding the inside welt 
strip or cover plate, but we have yet to consider the failure by 
shearing all rivets on one side. In the first case we had a double 
riveted lap seam with 3 in. pitch, 34 in. rivets and 13/16 in. 
holes. The shear on the rivets would be equal to the stress in 
the net section divided by the area of two rivet holes, or 175 X 
30 x 3 + 0.5185 >x 2 = 15,188 Ib. per sq. in. But the law al- 
lows only 11,000 lb. per sq. in. for steel rivets in shear and 
9,500 Ib. per sq. in. for iron rivets. With steel rivets we have a 
factor of safety of 44.000 — 15,188, or only 2.9 instead of 4. 
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Fig. 5—Application of New Roof Sheet 


Therefore, even if the tension upon the net section of the plate 
had been within the required limit, the shear upon the rivets 
would have been too high. But the addition of the welt strip 
gives one more rivet in shear, so we have 175 X 30 X 3 + 
.5185 X 3 = 10,125 Ib. per sq. in., which gives a factor of safety 
of 4.3. 

In case the shear upon the rivets were still too high we might 
increase the size to 74 in., but in this case the tension upon the 
net section would have to be re-calculated, as the holes would 
be larger and the net section less. Another method would be 
to leave the rivets at 34 in. and widen the welt strip so that 
another row of outside rivets could be added, but this would 
be rather unusual and it would be better to reduce the pressure 
to suit the conditions. 

The tension on the net section of plate is responsible for the 
inside cover plate in nearly every case, because the seams have 
to be calked on the outside and if the rivets are close enough 
together to make a good calking edge it will nearly always be 
found that the tension upon the plate is too high. In boilers 
of high pressure, with double or triple riveted butt seams, the 
inside cover plates also increase the shearing value of the rivets 
by causing the inner rows to be in double shear, for which the 
law allows double the value of single shear. 
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In applying inside cover plates the thickness has to be consid- 
ered in order that the bearing value of the plate will be equal to 
or greater than the shearing value of the rivets, or in other words 
the inside plate must be strong enough to shear the outside row 
of rivets in case the shell plate should tear along some inner 
row. By reference to steel hand books we find that a 5/16 in. 
plate is thick enough for 34 in. rivets, a 3$ in. plate for 7$ in. 
rivets, a 7/16 in. plate for 1 in. rivets, and a % in. plate for 1% 
in. rivets. The outside cover plate should be of the same thick- 
ness as the shell plate for all outside patches, and for all patches 
or butt seams with inside plates which are less than triple 
riveted. In triple riveted seams the outside plate is sometimes 
slightly less than the shell plate, as the bearing area 1s doubled. 

There are other ways in which a joint or patch may fail, 
such as crushing the plate in front of the rivets or crushing 
the rivets, but if the cover plates and rivets are of good ma- 
terial and of the proper thickness and diameter, there is usually 
a higher factor of safety than is required. In the double riveted 
lap seam first considered we had a total stress in the net section 
of 15,750 Ib. Assuming the crushing value of the plate to be 
88,000 Ib. per sq. in., the maximum allowable working stress 
is 22,000 1b. per sq. in. The number of rivets in each distance p 
is 2 (designated by n). The total resistance to crushing will 
therefore be d X t X n X allowable crushing stress in the plate, 
or 0.8125 x 0.5 x 2 x 22000 = 17,875 lb. Thus we see that 
the stress is 15,750 lb, while the resistance is 17,875 1b., 
or 2,125 lb. more than necessary for a factor of safety of 4. 
The resistance of the rivets to crushing may be obtained in the 
same manner by substituting the allowable crushing stress of the 
material in the rivets for the crushing stress of the plate just 
used. 

In any boiler the stress per unit section exerted longitudinally 
is only half that exerted transversely, and in most cases it is 
safe to duplicate the circumferential seams for the ends of a 
patch. 

Several patches and replacements, which have been applied 
to locomotive boilers to comply with the boiler inspection law, 
are shown in Figs. 3 to 5 inclusive. In each case these have 
been calculated to provide a minimum factor of safety of 4. 
Figure 3 shows a patch replacing an old one which had only an 
outside plate with holes very close together. This arrangement 
caused high tension on the net section of the plate and too 
great a shearing stress upon the rivets or patch bolts, and gave 
a low factor of safety. Figure 4 shows a difficult patch applied 
on the outside between two washout plug holes, to cover radial 
cracks around the cross brace holes. This patch being above 
the stayed surface had to be calculated by the radius of the 
roof sheet, as if it were in the shell of the boiler. 

Figure 5 shows the application of a new section of roof sheet 
with welt strips, which were found necessary on account of the 
large radius, and because the seams are above the stayed sur- 
face. The two throat patches were calculated and found safe 
as originally applied. 
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FIRING UP ENGINES AT ENGINE 
HOUSES" 


The methods outlined in the following brief description, for 
firing up locomotives, have given very good success in the elimi- 
nation of smoke and may be readily used by nearly all roads. 

When wood is used for the kindling, both sides of the firebox, 
the back corners and under the fire door, are filled with a layer 
of coal about 12 in. or 16 in. in depth, allowing the fuel to slope 
down toward the center of the firebox, covering it to a depth 
of 3 in. to 6 in. About one-cighth of a cord of wood should then 
be placed on the coal and the fire started by means of oily 
waste. The coal will then ignite very slowly, becoming coked 


*From a paper presented at the ninth annual convention of the Inter- 
national Association for the Prevention of Smoke. 
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as it burns down, and by using a forced draft the stack oí the 
engine or the enginehouse jack will be kept clear of smoke. It 
has been found that a draft of 3% in. of water is sufficient to 
start the fire and produce no more than No. 1 smoke. This 
method requires about two hours to obtain boiler pressure from 
a cold engine, but it may be hurried by increasing the draft 
and scattering coal occasionally over the bright spots in the 
firebox, and still give a very good smoke performance, This 
method is also of advantage on account of the heavy fuel bed 
thus formed; it is usually unnecessary to add much fuel until 
the engine leaves the engine house. No special grade of wood 
is required. 

Tests have been made with various kinds of woods to deter- 
mine their efficiency in kindling the tires at engine houses. 
Each test was hurried and it was found that the wood had 
very little bearing on the smoke density. Listings. bark, car 
wood, large wood and split ties were used in an Atlantic type 
locomotive, not equipped with steam jets, for each of the tests. 
lFollowing is a brief description of the tests: 

Test No. 1.—In this test the engine had 40 Ib. of steam on 
when the fire was started. One-seventh of a cord of car wood 
was used for kindling the fire, together with 85 scoops of coal. 
It required 33 minutes to obtain boiler pressure. The smoke 
readings at the smokejack showed 14 min. of No. 1 smoke, 12 
min. of No. 2 smoke, 2 min. of No. 3 smoke and for 5 min. a 
clear stack. 

Test No. 2.— his test was started with a boiler pressure of 
50 lb, and four bundles of listings were used for the kindling 
wood, with $0 scoops of coal. Boiler pressure was obtained in 
35 min. and the smoke jack readings showed 14 min. of No. 1 
smoke, 10 min. of No. 2 smoke, 3 min. of No. 3 smoke and 8 
min. with a clear stack. 

Test No. 3.—This test was started with 50 Ib. of steam on 
the boiler and one-eighth of a cord of split ties was used as 
kindling wood, together with 90 shovels of coal. The required 
boiler pressure was reached in 60 min. The smoke stack read- 
ings showed 15 min. No. 1 smoke, 27 min. No. 2 smoke, 2 min. 
No. 3 smoke, and 16 min. clear stack. 

Test No, 4.— This test was started with 65 lb. pressure in the 
boiler and the fire was lighted with one-eighth of a cord of 
bark used as kindling wood; 79 scoops of coal were used. The 
boiler pressure was reached in 25 min. and the smoke jack 
readings showed 10 min. of No. 1 smoke, 7 min. of No. 2 smoke, 
2 min. of No. 3 smoke and 6 min. a clear stack. 

Test No. 5—This test was started with 65 lb. of steam on 
the boiler and one-üfth of a cord of large wood, consisting of 
car sills, beams, etc., was used for kindling, with 85 scoops of 
coal. The boiler pressure was reached in 25 min. and the smeke 
jack readings showed 16 min. of No. 1 smoke, 4 min. of No. 2 
smoke and 5 min. clear stack. 

As shown by these tests, the kind of kindling wood did not 
make any particular difference in the amount of smoke pro 
duced and the smoke obtained is attributed to the rushing of the 
firing up process. The most efficient kindling used was the car 
wood. Possibly the only advantage of certain kinds of kindling 
is that they may ignite quicker and the engine may thus be 
made ready for service in a shorter time. 

To fire up an engine with crude oil the coal should be placed 
on the grate in the manner described above. When there IS 
no hurry in getting up steam the crude oil torch should be oper- 
ated through the ñre door and focused on the part of the coal 
next to the tube sheet. kindling and igniting the fuel from that 
point back to the fire door. The torch should be held about A 
in. from the fuel, as otherwise the oil will be sprayed on the 
fuel, causing black smoke to be emitted from the stack. This 
process usually requires from 4 to 6 gal. of oil to each hrebox 
and about 15 min. are taken to kindle a fire properly, depending. 
of course, upon the size of the firebox. In all methods of firing 
up proper supervision must be given in order to reduce the 
smoke to a minimum. 
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BOILER SHOP METHODS in the proper methods of performing this work. These methods 


should prove of value to boiler shop foremen and the drawings 

The American Locomotive Company has developed a num- and allied instructions will be found self-explanatory. Some of 

ber of standard methods of handling the work in its boiler the practices outlined, particularly those connected with the lift- 

shops, and has had drawings and data arranged as shown in the ing of various parts, will be of special interest to anyone who is 
accompanying engraving for the purpose of instructing employees following the "Safety First" movement. 
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CIRCULAR GLASS CUTTER 


At the convention of the Master Car and Locomotive Painters' 
Association held at Nashville, Tenn., last September, J. G. Keil 
spoke of the excellent service he had obtained from a circular 
glass cutter in use at the Elkhart shops of the Lake Shore & 
Michigan Southern. This cutter is illustrated in the accom- 
panying drawing. It is made with a hollow cast iron base, the 
top of which is faced off. To this a forged steel arm is fastened 
by four 5/16 in. countersunk machine screws. The table is made 
of cast iron with a projection extending down through the 
forged steel arm into the hollow of the stand, and underneath 
the table is fastened a wrought steel plate which is fastened to it 
with four countersunk machine screws. A ball race is ma- 
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Arrangement and Detalis of Circular Glass Cutter 


chined in both of the steel plates to receive 38 ball bearings 15/32 
in. in diameter. 

To the outer end of the forged steel arm is fastened another 
arm carrving the adjustable holder for the glass cutter, as in- 
dicated in the drawing. The cutter arm is flattened and grad- 
uated to show the radius to which the glass is to he cut. A 
rubber mat is used on top of the table to keep the glass from 
slipping, and the table is rotated by hand when the glass 1s 
being cut. Steel cutting wheels were tried, but they do not give 
the same satisfaction as do the diamond cutters, there being too 
great a loss of glass due to breakage. The diamond glass 
cutter if given proper care gives much more satisfaction. By 
the use of this machine it is possible to use up the greater part 
of the scrap glass which ordinarily accumulates in the paint 
shop, by cutting it into small diameters. 
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TOOL ROOM NOTES 


BY A.R. DAVIS 
Tool Foreman, Central of Georgia, Macon, Ga. 


In manufacturing open end wrenches for use in a loco- 
motive repair shop, in lots of 200 or less to a size, elaborate 
jigs are not justified for handling the work. A good practice, 
after drop forging and trimming the wrenches, is to grind them 


Fig. 1—Jig for Making Open End Wrenches 


on the sides of the jaws on a double disc grinder, bringing them 
to a uniform thickness. They are then placed in the jig shown 
in Fig. 1 and milled out with inserted blade cutters to the nut size 
plus 1/32 in. This jig will take 34 in., % in., 1 in. and 1!4 in. 
wrench ends by adjusting the plates A, B and C to suit the 
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Fig. 2—Detall of Tooth Arrangement in Slabbing Mill 


outline of the wrench ends and clamping with the clamp D and 
set screws. 

An efficient slabbing mill is shown in Figs. 2 and 3. This is 
9i$ in. in diameter by 23 in. face. There are 14 flutes, having 
an angle of lead of 20 deg. The pegs are 1% in. square, over- 
lap !4 in. and the face is milled for three degrees rake. In 


DECEMBER, 1914 


making the pegs square, the full strength of the stock is re- 
tained, whereas in the round pegs used in slab cutters over one- 
half of the stock is milled from the face to secure the cutting 


Fig. 3—Slabbing Mill Which Has Given Good Results 


face. The shoulder milled for the seating of the pegs elimi- 
nates any possibility of their turning. 


FORGING MACHINE DIES 


A number of forging machine dies were described by J. W. 
McDonald, foreman blacksmith of the Pennsylvania Railroad, 
at Trenton, N. J., at the annual convention of the International 
Railroad Master Blacksmiths’ Association convention, held in 
Milwaukee last August. Fig. 1 shows dies for making ash pan 
levers. This lever is made from 5% in. by 3 in. bar iron, on the 
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Fig. 1—Dies for Forming the Boss End of Ash Pan Levers 


end of which is welded a piece of iron 1!4 in. by 3 in. by 3!4 in. 
with all four corners sheared off. The two pieces are placed 
together and heated to a high welding heat in an oil furnace. 
They are then upset and. welded by one stroke of the forging 
machine. The 1'x in. tapered hole is made in the same heat. 
The hole is first punched 15/16 in. square in the same die in 
which it was upset and is then drifted to the required taper 
by a tapered pin placed on the machine instead of the shear. 
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This work is done on a 214 in. machine, and the finished piece 
is shown in Fig. 2. It makes a neat job at a low cost. 

Fig. 3 represents dies used for bending brake hangers on a 
pneumatic bending machine provided with an 18 in. cylinder 
and a 3034 in. stroke. The hanger is heated and placed on a 
centering block on the female die, as shown by the dotted line 
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Fig. 2—Ash Pan Lever Made with the Dies Shown in Fig. 1 


marked "Hanger in position for bending." The head of the 
machine then moves forward and the hanger enters the groove 
in the male die. At the same instant the point of tension screw 
B has started up the angle of the wedge strip of spring steel. 
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Wedge for Raising Back End of Grip af Tenton, 
Screw B" Resulting in Holding Hanger at A. 


Fig. 3—Dles for Bending Brake Hangers 
This causes the dog to give a vise-like grip on the hanger. The 


proper amount of grip necessary to hold the hanger is regulated 
by the tension screw B, it being raised or lowered to suit. With 
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this arrangement it is possible to have both sides of equal 
length, as the dog will not allow either side to drag. Another 
good feature of this device is that when the male die returns 
it carries the hanger back with it until the point of tension 
screw B drops down the angle. This releases its grip. Attach- 
ments 1 and 2, or similar pieces, may be attached to this male 
die for different odd jobs, which saves making a whole new 
1nale die. 

Fig. 4 shows dies designed to make nut lock washers for 
guide bars. These dies are used on No. 6 Hilles & Jones shears, 
from which the shear blade heads are removed and a false 
holder mounted to carry the punch and bottom die. In start- 
ing in with a long strip of material the 1 7/16 in. hole is first 
punched. The cut, 11/16 in. deep, is then made and the last 
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Fig. 4—D!es for Making Nut Lock Washers 


«operation cuts out the washer complete, as shown. After this 
a complete washer is turned out with every stroke of the ma- 
.chine, as the hole is punched two operations ahead and the 11/16 
in. cuts one operation ahead, so that in the last operation a 
complete washer is made. Different sizes of this type of washer 
are made, but the dies are similar to those shown in the illus- 
‘trations. 


——— — 


EFFECTS OF THE WAR ON Inpustry.—The effect of the present 
European war on European industry is beginning to be expressed 
in figures. The British Board of Trade reports that the ex- 
ports for August were $100,000,000 less than for August, 1913, 
and that imports decreased by $65,000,000. The exportation of 
manufactured articles alone decreased $75,000,000. These large 
totals were rolled up in spite of British supremacy on the sea, 
which was early assured. The deplorable condition of the trade 
.of the other warring countries can be imagined. All this is 
additional emphasis on the thought that America must rise to 
her duty of supplying the needs of the world with manufactured 
articles during these months of stress.—American Machinist. 
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REPAIRING A CUT JOURNAL* 


BY W. M. ROBERTSON 
Engine House Foreman, Illinois Central, Harahan, New Orleans, La. 


The writer is connected with a shop which is located away 
from the general shops and the means for doing heavy work are 
limited. As all the engines are kept busy at all times, it is often 
necessary to adopt unusual means of making repairs. 

In one case an engine came in with a driving journal cut, and 
on dropping the wheels we found that the journal was cut as 
much as ZÁ in. below the road limit. To make repairs in the 
usual way would mean taking the wheels out, loading them on a 
car and sending them to the main shops where they would be 
mounted on a new axle. This takes several days, and sometimes 
weeks and the engine was needed at once. We took the wheels 
out and by the use of the oxy-acetylene welding machine built 
up the metal to the original dimensions. This was accomplished 
by preheating with an oil burner, then using the oxy-acetylene 


Apparatus Used in Turning a Cut Journal 


torch and hammering the metal as it was applied. We managed 
to make a fairly smooth job of the welding. 

Having no lathe which would swing the wheels and no press 
to press them off in order to do the turning in a smaller lathe, 
we made a frame of wood to swing them as shown in the illus- 
tration. This was then placed near the grinder and by balancing 
the wheels with an old driving box one man could turn them 
nicely. After they were started turning the frame was jacked 
over till the axle touched the emery wheel, which was then 
started, and as the frame was on pieces of pipe it was readily 
moved back and forth The journal was smoothed down in 
this way. 

The work required the service of one machinist and one 
helper for 30 hours. The engine has now been back in service 
five months and has given no trouble to date. The oxy-acetylene 
welder used was built complete from such material as could be 
found around the shop. 


PRODUCTION or ALUMINUM.—Since the beginning of the alu- 
minum industry in 1883, when the production amounted to 83 
lb, the advance has been so rapid that the production in 1913 
amounted to 72,500,000 1b.—Machinery. 


Fewer Mures iN. Mines.—The anthracite coal operators of 
Pennsylvania report that in the last decade, from 1902 to 1912, 
the horsepower developed at the mines increased from 354,237 
to 680,700, or 326,463 horsepower, but electric power is used 
and the number of mules in the mines has fallen off. A good 
mule is now worth $240. If this 326.463 additional horsepower 
had been added in mules. supposing such a number obtain- 
able, the investment since 1902 in power alone would have 
been nearly $80,000,000, without replacing any mules that died 
during that period. As a matter of fact, the number of mules 
decreased from 16,139 in 1902 to 15.187 in 1912. On the other 
hand the number of electric locomotives increased from 53 
to 951, and the number of steam locomotives (on the surface) 
from 373 to 575. 


*Entered in the competition on Engine House Work, which closed July 
15, 1914. 
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PAINTING LOCOMOTIVES AND STEEL 
CARS” 


BY MILTON L. SIMS* 


The preparation of a steel coach for painting is of vital im- 
portance, demands the closest attention and should never be 
left to inexperienced help. It must be done thoroughly, as the 
absolute removal of all scale, grease and corrosion is necessary 
before any protective coatings are applied. Any idea that paint 
coatings will stop corrosion when it has once started, is not 
correct. Properly selected paint pigments, combined with the 
proper vehicles, will prevent the starting of corrosion. 

There are several methods of removing rust from stecl, such 
as coating the surface with oils and rubbing with steel wire 
brushes, emery cloth, steel scrapers, etc.. but the safest and most 
economical for the outside of cars is the sand blast. For the 
interior of a steel car, I would recommend the use of raw lin- 
seed oil and benzine or gasolene, in the proportion of one part 
of the oil to two parts of the benzine, applied with a brush and 
rubbed down with emery cloth or paper. 

The sheet steel used on the interior of cars is of much lighter 
weight and finer texture than the outside sheathing, and does not 
need the sand blasting. After the rubbing down is completed, 
the surface should be washed with gasolene and wiped dry with 
rags or waste, and it is then ready for the priming coat, which 
in all cases should be applied as soon as possible after the sur- 
face has been cleaned. This applies especially to the outside 
surface of the car, where the sand blasting process has been 
used, as corrosion will start up again in a few hours when the 
atmosphere is damp, and great care should be taken to prevent 
handling the surface with the naked hands. 

We are now ready to apply the priming coat to the steel sur- 
face. This priming coat is more important than any that is to 
follow, except the coats of finishing varnish, and too much care 
cannot be exercised to see that the work is done thoroughly, 
brushed out evenly and every bolt head and joint coated per- 
fectly, using suitable brushes for the purpose. This priming 
coat must be made from suitable pigments and carrying vehicles, 
finely ground and thoroughly mixed to work freely and spread 
smoothly under the brush, dry hard, but elastic enough to sately 
withstand the contraction and expansion of the steel surface, 
which varies greatly in different sections of the country. On 
the through trains running from the ice and snow of the North, 
to the tropical climate of the South, the change has a marked 
influence in producing cracking and disintegration of paint and 
varnish films as applied to steel cars much more than wooden 
cars. 

When this priming coat has dried safely, the next step is to 
hard putty and glaze coat over all rough places, and this takes 
us to the second coat or brush surfacer, which is designed to tt 
with the priming coat. This material must also be finely ground 
and work and spread easily over large surfaces. It must dry 
hard, but elastic, and be made from selected materials. The 
next step is to apply a much heavier bodied stirfacing material, 
which is then knifed off, leaving a very smooth surface, which 
requires very much less rubbing to bring the surface up ready 
to receive the color coats. The old method of using block 
pumice stone and water, is dispensed with, and a method em- 
ployed consisting of rubbing the surface down smooth by using 
emery cloth, in connection with equal parts of raw linseed oil 
and benzine, and then washing or wiping off with rags or waste 
and clear benzine or gasolene. This method of surfacing does 
away with all danger from moisture and prevents the starting of 
corrosion. The oil forms a good sealer for the more or less 
porous surfacing material and forms a safe foundation for the 
succeeding color and varnish coats. 

One coat of specially prepared car body color is now applied. 


*From a paper read at the meeting of the Central Railway Club, Buffalo, 
N. Y., November 13, 1914. I l 
tSpecial representative, Sherwin-Williams Company, Cleveland, Ohio. 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


641 


When this is dry, a second coat is applied, which is of an elastic 
enamel quality, dries hard with a semi-gloss, but makes an 
elastic surface suitable for striping and lettering. After this, 
two coats of durable outside finishing varnish are applied, and 
the outside of the car is ready for service. 

The same priming material should be used on the interior 
surface and followed by the second coat of brush surfacer. The 
heavy coat of knifing material can be dispensed with, and after 
the rubbing with. emery cloth, oil and benzine has been finished, 
there follows a suitable ground work for graining in imitation 
of natural woods. After this, apply two coats of elastic rubbing 
varnish; rub to a dead finish with rubbing oil and pulverized 
pumice stone, or polish if desired. Where solid colors are used 
on head and side linings, an option is given for the use of 
special enamels, or quick drying elastic headlining colors to be 
striped and varnished over. 

Canvas roofs require a specially prepared roof primer which 
dries very elastic and does not penetrate clear through the cot- 
ton fabric. This prevents the rotting of fabric, which is sure 
to occur where too much vegetable oil is used. After the special 
primer has been applied, special long-life roof paints are applied. 

These methods are the outcome of years of careful observation 
of results attained by the use of methods formerly in use. Fol- 
lowing 1s a schedule for painting the exterior of a steel coach: 


Ist day. Apply priming coat. 

2nd day. Hard putty and glaze all rough and uneven parts of surface. 

3rd day. Apply ccat of brushing surfacer. 

4th day. Apply coat of krifing surfacer. 

Sth day. Rub out with emery cloth, using half and half raw linseed oil! 
and berzine, instead of block pumice stone and water. 

6th day. Apply first coat of car body color. 

7th day. (If Sunday), drying. 

8th day. Apply second coat of car body color enamel. 

9th day. Stripe and letter. 

10th day. Apply first ccat durable outside finishing varnish. 

llth day. Drying. 

12th day. Apply secord coat of durable outside finishing varnish. 

13th day. Car is completed. 


Where shop conditions of heat and ventilation are correct, 
several days can be cut from this schedule, by applying the first 
and second coats of car body color in one day and by striping 
and lettering and applying the first coat of varnish in one day. 


LOCOMOTIVE PAINTING 


The method used in painting a locomotive, differs very slightly 
from that of a steel coach. The same primer and surfacing ma- 
terials are used and rubbed out in the same manner, then the 
color coats which are usually black, are applied. For this pur- 
pose an enamel black is used on which the lettering is done and 
one coat of durable locomotive finishing varnish is usually ap- 
plied on the water tank or tender, cab, steam dome and sand 
box, steam chest and cylinder casings, etc., for the best work. 
The enamel black should be made from selected materials which 
are known for their wearing and heat-resisting qualities. If the 
surfacing materials are made too rich with oils, blistering on the 
heated surfaces will often result. 

Speed is demanded in locomotive painting. as each day that a 
locomotive is kept out of service, represents so many dollars 
of earning power for the railroad company. The machinists, 
boiler makers. pipe fitters, etc. usually get all the time and the 
painters get what is left, but it cannot be helped. The actual 
time necessary to turn out a satisfactory job, depends on shop 
Two and often three operations on the schedule can 
Assuming that care has been 


conditions. 
be carried out safely in one day. 
tiken in removing all grease, scale and corrosion from the sur- 
face to be painted, the following schedule may be used for loco- 


motive painting: 


Ist day. Apply primirg coat of special locomotive primer. 
2nd dav. Hard putty ard gleze coat all rough and uneven surfaces. (This 
i does net apply to trucks, frame work, ctc.) 
3rd day. Apply bruchirg and krifing surfacer to water tank or tender, 
í cab, steam dome, sand box, etc. 
4th day. Rub out surface with emery cloth, using half and half raw linseech 
Wipe off dry with rags or waste and clear 


oil and berzine. 


benzine, being careful not to use too much benzine. Follow 


up with coat of black enamel. On the best work a coat of 
flat black is app iea over all the surface, a the trucks, 
frames, etc., before the black enamel coat is applied. 


Sth day. Letter and varnish with a coat of durable locomotive finishing 
varnish. 


PAINTING STEEL FREIGHT CARS 

The method of painting steel coal cars has changed very ma- 
terially in the last few years. Formerly all coatings were made 
very elastic and very little attention was given to making the first or 
priming coat dry differently from the last or finishing. Research 
work on this matter has proved that the method was wrong and 
that the first or priming coat should be constructed so as to 
dry hard and elastic, using specially treated vehicles for the pur- 
pose and such pigments as will be neutral and last the longest. 
The finishing coats are made more elastic and have more gloss 
and moisture-resisting qualities. The reason for the priming 
coat being made to dry harder and with less gloss, is that coal 
cars are subjected to rough usage while being loaded and un- 
loaded. Large lumps of coal striking the sides of the cars 
glancing blows soon knock off much of the painted surface when 
the elastic coatings are new. 


— 


SHORT RIVET SHEAR 


BY E. T. SPIDY 
Assistant General Foreman, Canadian Pacific, Winnipeg, Man. 


Very often rivets and patch bolts are required shorter than 
the standard lengths carried, and it becomes necessary to use 
some standard length and cut it down to the length required. 


w w 2 
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shop where a certain amount of waiting is inevitable. This shear- 
ing machine is small and inexpensive, and has a cylinder 6 in. 
in diameter and 214 in. in stroke. It is placed on the wall of 
the shop at a point where it can be conveniently connected to a 
hydraulic main carrying a pressure of 1,500 lb. per sq. in. It is 
so arranged as to give positive action in both directions. The 
bottom blade is bolted to a casting which acts as a guide for the 
top blade. The blades are only 34 in. thick and the front of the 
guide casting is recessed around the hole in the bottom blade so 
that rivets or patch bolts can be cut as short as 3⁄4 in. with safety 
and ease. The guide and bottom blade casting are bolted to an 
angle block which, together with the cylinder, is bolted to a 7$ 
in. plate stiffened with two angles to resist buckling action and 
bolted through the wall of the shop. 


EFFICIENCY IN A MODERN ENGINE 
HOUSE* 


BY JOHN C. MURDOCKt 


In any engine house where the larger types of locomotives 
are handled the equipment is the chief issue in regard to the 
cheap handling of the work. For the handling of modern loco- 
motives, a modern engine house is imperative. Ash pit equip- 
ment and water plugs should be so located that engines may be 
handled quickly on arrival at the terminal so as to allow for 
the greatest amount of time for repairs and for proper care 
before the engine is required for service again. 

A well equipped machine shop and a drop pit are also neces- 
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Shear for Cutting Short Rivets and Bolts 


The drawing shows a small hydraulic sheer designed for shear- 
ing rivets and patch bolts up to 1% in. in diameter. Few boiler 
shops are satisfactorily equipped with facilities for this work; 
it is generally done on the ordinary shear, and is an awkward 
and unsatisfactory job, or else the rivets are taken to the bolt 


sities, if high mileage is to be assured between general repairs. 
The machine shop should be such that heavy engine house re- 


Nor in the competition on Engine IIouse Work, which closed July 
15, 1914. 


139 Allston street, Allston, Mass. 
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pairs, such as renewal of tubes, changing wheels, etc., can be 
made on several engines at once. This furnishes enough work 
to take care ot the varying conditions of engine house work. 
Some assigning of certain work to certain men is essential, but 
it is possible to overdo this. 

Inspection is one of the most important features. Two good 
engine inspectors, one working under the engine and one outside, 
«an inspect and do many small jobs on 35 to 40 engines, with 
one man working 9 hours and the other 12 hours for the day 
force, and the same for the night, giving the service of one man 
throughout the 24 hours on engine inspection. There should also 
be two men on air brake inspection in the same way, day and 
night. This means working inspection; the men see all they can 
and do all they can and do not, with pencil and paper, search 
for work for some onc else to do. Another important matter 
is to have a man trained to set engines so that he can set up the 
wedges and key the rods, and keep the knuckle pins and wrist 
pins tight. He should also put in new guide bolts and cross- 
head shoe bolts when they are required. 

Another classified job should be the grates and front end work 
so as to have the rough work taken off the higher paid mechanic 
and at the same time have a man trained to do this work quickly 
and well. This job should not be made too cheap. A pipehftter 
should also be trained for engine house work; he should do all 
the steam heat and piping work, cab work, gage cocks, etc. This 
puts most of the piping outside of the air brake gang all in one 
man's hands and in this way he may have the tools and ex- 
perience to handle the work with speed, while at the same time 
it relieves the other men of the care of piping tools. 

Air brake work should be handled separately from the other 
machinist's work. There should be one man to do the oiling, one 
on the grease cups and one on the headlights and markers. 
Special men should be trained to blow out the tubes and take 
down arches, and also to prepare engines, for the boilermakers. 
The latter will cool down the engines when required and con- 
nect the blowers so that the engines may be put in condition for 
the men to work on them. The regular machinist force should 
be so trained that while special jobs are assigned to individual 
men, as they show more aptitude at certain work, they should 
be overlapped to cover all lines of engine house work. The idea 
of one man having a busy day one day and a slack one the next 
is poor policy; let them all have a busy day or a slack day 
together. 

Work slips should be turned in every day and carried over 
from shift to shift; in case of an engine being used again with 
work not done they should be turned in so marked. On investi- 
gation, if this work scems important and its neglect has a bad 
effect on the engine, steps must be taken to have it done. 

A book should be kept with the dates of washout and the 
cleaning of tubes and arches, and enginemen given to understand 
that there are certain dates when the engines are dumped; that 
they will not be blown off to pack throttles and grind gage 
cocks at such times as the engineman picks out, but that he 
will have to conform to this system. If enginemen are in the 
habit of leaving their engines at night with a small work report 
or none at all. and then coming around in the morning and re- 
quiring part of the engine house force to wait on them, they 
should be told to make out work slips on their next trip showing 
what is wanted. 

Avoid doing duplicate work or unnecessary. work just because 
somebody wants to be satisfied. Do not reduce front end brasses 
so that they turn the wrist pins in the crossheads. or close in 
main pin brasses so that they run hot, or set up wedges until 
they stick; keep the wedges parallel, brasses keyed brass and 
brass, guides closed and pedestals tight, and if the main wheels 
need to be dropped, do it when it is thought they need it, after 
an examination and a conference with the road foreman of 
engines. 

Responsibility for the care of the power should reach from 
the lowest paid man up to the master mechanic if the system 
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is right and a system should be employed, no matter how poor it 
may seem at the start. The engine despatcher and general fore- 
man should co-operate in every way. A board should be kept 
showing all engines to be despatched and their leaving time, and 
another board for the use of the men in marking off the work as 
it is done. 

The master mechanic should keep in touch with his foremen 
and know what is needed as to tools, etc., and he should use his 
influence with the higher officers to obtain them. 


PAINTING STEEL CAR DOORS 


At the recent Master Car and Locomotive Painters! conven- 
tion at Nashville, Tenn., C. A. Cook, master painter of the Phil- 
adelphia, Baltimore € Washington, Wilmington, Del., mentioned 
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Fig. 1—Adjustable Rack for Siushing Steel Doors 


two shop kinks that were especially valuable in painting steel 
car doors. These are shown in the accompanying illustrations. 
Fig. 1 illustrates an adjustable rack equipped with a pan and 
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Stop in Top of Door. W.. 
Fig. 2—Rack for Use in Painting Steel Car Doors 


funnel and used in connection with slushing the interior of the 
doors of steel car equipment. The door is placed on the rack 
and turned at the desired angle, the paint being poured in 
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through holes in the end. The table is then reversed and emp- 
tied, the inside of the door in this way being completely cov- 
cred. Its simple construction is readily indicated by the draw- 
ings, and it is made almost entirely of wood. A wrought iron 
quadrant V4 in. thick fitted with pin holes is used to hold the table 
in its inclined position. A galvanized steel funnel with a bent 
outlet, as shown is used for pouring the paint into the doors. 

Fig. 2 shows a door rack which has proved very efficient and 
economical It does away with the repeated handling of the 
heavy steel doors, as. after being placed on the carriage the 
door is not again handled, except to be pulled forward from the 
rack for each paint operation and then pushed back to dry. It 
can readily be seen that a large number of doors can be handled 
within a comparatively small space. From the construction it 
will be noted that the carriage on which the door is placed is 
30 to 36 in. long, the wheels being nearly 2 in. in diameter. 
This permits of moving the doors in and out of the rack readily. 
A stop is placed in the top of the door, as shown, to keep it in 
a vertical position while in the rack. The rack is made prin- 
cipally of wood, with 114 in. wrought iron pipe supports. 


TOOL CLAMP FOR WHEEL LATHES 


BY R. F. CALVERT 


A tool clamping device in use on an old style car wheel lathe 
at the Horton, Kan., shop of the Chicago, Rock Island & Pacific 
is shown in the illustration. The 8 in. air brake cylinder is 
fastened to the ceiling above the machine. Air is admitted to 
the back end of this cylinder, thereby driving the piston forward, 
which raises the end of the bar B by means of the lever and com- 
necting rod E, this in turn tending to raise the opposite end of 
bar C. The other end of bar C presses down on the tool and 
securely clamps it. When the full amount of air has been ad- 
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Pneumatic Clamp for Wheel Lathe Tools 


mitted and the full compression has been gained on the tool, the 
block .4 is inserted between the bars B and C. It will be noted 
that the space between these two bars will, when in tension, be 
slightly tapering. The block 71 is, therefore, placed as far back 
as it will go and the air is exhausted from the cylinder. It is 
found that a block placed in this way will hold the tool in place. 

The part D is a round steel bar 1/4 in. in diameter, with 
rounded ends which fit into sockets in plate E and bar B. The 
bolt F is one of the original clamping bolts, around which is 
placed a steel spring to hold bar C in place when the tool is not 


RAILWAY AGE GAZETTE, MECHANICAL EDITION 


of the truck are provided for the insertion of the axle. 


VeL. 88, No. 12 


in use. The cylinder lever is arranged as shown in order to avoid 
the necessity of packing the piston rod. 


RECLAIMING CAR AXLES 


BY ROBERT W. ROGERS 
Instructor of Apprentices, Erie Railroad, Port Jervis, N. Y. 


A material saving in the cost of car axle renewals may be ef- 
fected by upsetting worn axles and refinishing them to the next 
smaller size. An axle having 5/7 in. by 10 in. journals may be 
upset 1 in. on each end and refinished into a new axle having $ 
in. by 9 in. journals, 414 in. by 8 in. axles being secured in the 
same way from worn 5 in. by 9 in. axles. 

The special equipment required for doing this work consists of 
a portable furnace, a small roller table upon which the axles are 
supported while being heated and an inclined table by which they 
are handled to a wheel press, where the upsetting is done. The 
furnace is shown in detail in the accompanying drawing. It is 
made up of Y in. boiler plate lined with fire brick, the top being 
arched with fire clay as shown in the drawing. The furnace 
rests upon one end of a four-wheel truck from which it is in- 
sulated by 1!2 in. of asbestos lagging. Upon the other end of 
the truck is placed an ol tank which is piped to a burner located 
in front of an opening in one side of the furnace. A simple 
burner built up of a globe valve body and pipe reducers is used.. 
Two 7 in. holes through the wall of the furnace facing the end 
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Furnace Used in Reclaiming Car Axies 


A roller 
table 31 in. wide by 48 in. long, the frame of which is built up of 
2 in. angles is placed in front of the furnace. Two axles at a 
time are placed upon the table and the ends inserted in the fur- 
nace about half the length of the journal. Handling of the axles 
into and out of the furnace is facilitated by rollers in the top of 
the table. When the ends of the journals have been brought to 
a white heat for a length of about 4 or 5 in., they are drawn 
out of the furnace and rolled down the inclined table to the 
wheel press where they are handled into the wheel press by an 
air hoist. The upsetting is done by placing the heated end of the 
axle against the tailstock of the wheel press and running the ram 
against the cold end until the proper reduction in length has been 
made. By this process the end of the journal is upset sufficiently 
to form a collar for the new journal and it is necessary to re- 
move about % in. of stock in finishing up the journal bearing. 
The labor of two men is required to supply axles to the furnace 
and to take them from the furnace to the wheel press. [n 
a shop where a hydraulic press is available the total cost per 
axle for upsetting, including all labor and fuel, is 35 cents. As 
the average cost for new axles from 6 in. by 11 in. to 4!4 in. by 
8 in. is about $12.50 each, and the scrap value of worn axles 
at Lë cent per pound is about $4 each, a saving of about $8.15 is 
effected for each axle reclaimed ready for turning. 


CIRCULATING SYSTEM FOR LOCOMO- 
TIVE BOILERS 


A device for applying the Ross-Schofield system of circulation 
to locomotive boilers is being introduced by the Q & C Com- 


End Elevation, Showing the Direction of Flow from the Barrel 
of the Boller 


pany, 90 West street, New York. The Ross-Schofield system of 
circulation was developed and.has been in successful use for 
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Phantom View of the Ross-Schofield System of Circulation, 
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soine time in marine and stationary service. In this system the 
circulation is produced by utilizing the force resulting from the 
separation of the steam from the water. A space is confined 
about the hottest portion of the heating surface by means of 
baffle plates, communication with the body of water in the boiler 
being provided at the top and bottom only. The generation of 
steam within the water column thus formed produces a rapid up- 
ward circulation of the water, provision being made at the sur- 
face of the water to properly guide the current thus formed. 

The device as applied to locomotives is made up of three 
parts. A baffle plate which loosely surrounds the tube and sepa- 
rates the barrel of the boiler from the firebox portion is se- 
cured to the shell of the boiler at the throat sheet. This ex- 
tends to a height level with the highest point of the crown sheet, 
and openings are provided at the sides below the center line 
of the boiler. The space between the baffle plate and the firebox 
side sheet is closed by side plates which extend downward to a 
point about 10 in. above the mud ring. A water column is thus 
formed which is enclosed by the flue sheet, the baffle plate and 
the two side plates. All circulation from the barrel of the 
boiler must pass through the openings in the baffle plate, down- 
ward through the water leg to the bottom of the side plates 
and thence upward over the rear flue sheet and the rear ends 
of the tubes. Supported to the top of the baffle plate is a 
curved hood extending up to the normal water line, which di- 
rects the circulation over the crown sheet toward the back of 
the firebox. The water about the firebox thus moves in a cir- 
cuit; upward across the flue sheet, backward and downward 
along the crown sheets, side sheet and door sheet, and forward 
near the bottom of the water legs. As the water in the firebox 
space is evaporated, more flows in from the barrel of the boiler 
through the openings in the baflle plate. 

Among the advantages which are claimed for this device is 
increased rapidity of evaporation due to the constant freeing of 
the heating surface from the steam bubbles by the sweeping ac- 
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tion of the water. Priming which is caused by the violent sepa- 
ration of the steam from the water is overcome by means of the 
hood which directs the rush of the rising steam and water in a 
horizontal direction, thus making available the entire surface 
of the water over the crown sheet for the separation of steam 
with a consequent decrease in violence of ebullition at any one 
point. The rapid circulation of the water prevents the for- 
mation of stagnant pockets of cold water near the corners of the 
firebox and produces a uniform temperature at all points 
around the firebox, thus in a measure reducing the effects of un- 
equal expansion and contraction. It is also claimed that the 
formation of scale is largely prevented by the rapidity of the 
circulation, which causes the particles of scale-forming ma- 
terial to collect at the mud ring, where they may be disposed 
of through the blow-off cock. This is borne out by the result 
of experience with the svstem in stationary service. 

This device may be readily applied to old boilers whenever 
the tubes are removed for repairs. The baffle plates may be 
made in sections of any size suitable to be taken into the boiler 
through the dome, the parts being assembled inside the boiler 
before the tubes are applied. 


SAFETY BAGGAGE RACK 


The Atchison, Topeka & Santa Fe has placed in service on 
some of its through passenger train cars a new typc of baggage 
rack designed by the engineer of car construction. These racks 
were designed to provide ample storage capacity. They are 
provided with gates which slide on the frame of the rack and 
serve to keep the bags, parcels, wraps, or whatever may be 
placed in the rack, in place. The illustration shows the racks 
installed in one of the day coaches recently built by the Santa 
Fe, and also shows the way in which the gates are operated 
by the passengers. There are two gates to each rack, so ar- 


Safety Baggage Rack In Santa Fe Coaches 


ranged that each may be operated independently of the other. 
The racks are of special advantage, especially on through trains 
where a considerable amount of hand baggage is often carried 
by the passengers, in that they will hold more than the ordinary 
rack now used, and at the same time prevent the luggage from 
falling on the heads of the passengers. In this way it eliminates 
damage claims from these causes and provides sufficient capacity 
to hold all the baggage of the passengers, thus keeping the aisles 
free from obstruction. The construction is so substantial that 
the gates will slide easily when the rack is loaded to its full 
capacity. 
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JOURNAL BOX DUST GUARD 


The illustrations show a built up dust guard which has re- 
cently been introduced by the National Railway Equipment Com- 
pany, Toledo, Ohio. It is constructed of pressed steel and hard 
vulcanized fiber; it has a total thickness of about '4 in. and is 
easily inserted in any dust guard compartment. The design is 
such that it adjusts itself automatically to the movements of 
the axle while effectively closing the journal box. 

The body of the guard is made up of three parts. A movable 
center of fiber is enclosed in a rectangular pocket formed in a 
sheet stcel case. This pocket is of the same thickness, but other- 
wise slightly larger than the movable center, thus allowing for 
adjustment of the fiber center without movement of the case. 
The edges of the two halves of the case are turned up at a 
sharp angle and between them is inserted a strip of wool felt 
which is pressed firmly against the side of the dust guard com- 


Steel Dust Guard with Adjustable Vulcanized Fiber Center 


partment when the guard is in place. This prevents the loss of 
oll or the ingress of dust between the guard and the box. The 
fiber center is about La in. thick, and is so constructed as to 
allow an expansion of 1/16 in. in the diameter of the axle fit, 
thus insuring ease of insertion upon the axle. The form of the 
stec! case provides ample strength and rigiditv, and it is pro- 
tected by a permanent rust inhibitive coating. Spring clamps 
are secured to both the top and bottom on the back side of the 
case. When in place these firmly press the guards against the 
side of the compartment and maintain a tight joint around the 
front face of the guard. They are of sufficient strength to hold 
it in any desired position, relieving the journal of all unneces- 
sary weight and preventing the rapid wear of the fiber center. 

This device has been patented, and is now being tested on a 
number of railroads. Its simplicity makes it practically un- 
breakable in service, and its efficiency does not depend upon out- 
side conditions. No plug or stopper is required to close the top 
of the dust guard compartment because communication with the 
body of the journal box is closed by the guard itself. 
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EMERGENCY JACK 


A hydraulic jack, the design of which embodies a number of 
unusual features, has recently been developed by the Watson- 
Stillman Company, New York. This jack was designed pri- 
marily to meet the demands of an emergency jack for street 
railway use. but its flexibility of adjustment is such as to make 
it of value for a variety of purposes wherever lifting work is 
performed. 

The construction of the jack is shown in the sectional ele- 
vations, from which it will be seen that the cylinder is the moving 
part instead of the ram as in the usual type of jack. This al- 
lows the pump mechanism to stay in a fixed vertical position and 
permits the working parts of the jack to be made simpler and 
more compact than is usually the case. The piston is packed 
with leather rings and the valves are of the ball type with all 
passages amply proportioned. The pressure is relieved by means 
of a key operating a small needle valve. The jack is operated 
with a special oil, which not only acts as a lubricant, but pre- 
vents rust on the working parts and the possibility of freez- 
ing. It has no detrimental effect on the packings. 

One of the most notable features of this jack is the arrange- 


Exterior and Sectional Views of Emergency Jack 


ment of the claw which can be moved vertically upon the cylin- 
der and adjusted to the most convenient height. ‘The claw and 
the cylinder can be swung through a complete circle without 
changing the position of the jack or the location of the 
pump. The operating lever is but 18 in. long, but one man 
weighing 125 lb. can obtain the maximum pressure with but 
slight effort. The lever is curved and the socket has a hole in 
each of its four sides to allow for convenience in operation 
from practically any position. The jacks are now built in five 
and ten ton sizes with a ram stroke of 10 in., and are guaranteed 
by the manufacturer to stand a 50 per cent overload without 
detriment to any of the parts. 


ENDURANCE Tests FOR AttomMoniLes.— Endurance tests for 
automobiles, the prizes for which are to be orders for winning 
cars, have been held by the Russian army authorities. The first 
prize will be an order for 250 cars, the second, an order for 150 
cars, the third, for 100 cars, and the fourth, an order for 50 
cars.— Machinery. 
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SQUARE BRAKE SHAFT 


Before the safety appliance law went into effect it was the 
practice of many railroads when manufacturing brake shafts to 
weld the enlarged chain drum end to the shaft proper, and for re- 
pairs, especially at points remote from the principal shops, the prac- 
tice of welding was almost universally followed. Some railroads 
which were well equipped with forging and upsetting machines 
had practiced forming the shafts by upsetting in place of weld- 
ing; in consequence their cars more nearly meet the requirements 
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Sectlon Showing Pawl Plate Used on Wooden Brake Steps 


of the law in this particular, and they find less difficulty in com- 
plying with it than do roads not so fortunately equipped. 
The manufacture of solid forged brake shafts for thousands of 
cars, together with the demand for handholds, ladder rounds, 
etc., is a severe tax on the capacity of railroad blacksmith shops. 

When the safety appliance standards of the Interstate Commerce 
Commission went into effect, the Buffalo, Rochester € Pitts- 
burgh was one of the many roads which found that a large num- 
ber of its cars had welded brake shafts. The complement of 


Square Brake Shaft Applled to Gondola Car 


forging machines which had been sufficient for ordinary condi- 
tions was found insufficient to turn out the requisite number of 
handholds and brake shaíts, and it became necessary either to 
invest in expensive forging machines and furnaces or to design 
a brake shaft which dispensed with the upsetting process. The 
design illustrated was finally developed, by which the upsetting 
process, the forging down of the ends of the shaft, and thread- 
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ing the end for the brake wheel nut, are dispensed with, while 
the ratchet wheel is secured to the shaft without the use of the 
troublesome key-way and taper key. One of the engravings 
shows the brake shaft applied to a steel hopper car with a cast 
metal brake step. A similar arrangement is used on box cars, this 
type of brake step making the use of an independent pawl plate 
unnecessary. For gondola cars wooden steps are used and a 
special metal pawl plate is required. This is provided with a 
bearing for the ratchet wheel hub and is cast with integral lugs 
for the support of the pawl. 

The brake shaft is a plain square bar of iron or steel, without 
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Malleable iron Chain Drum for Square Brake Shaft 


forge manipulation of any character, two bolts holes only being 
required, one near each end; the one at the lower end serves to 
engage the brake shaft drum and to secure the brake chain, 
while that near the upper end engages the brake wheel. The 
brake drum is made in two diameters, the upper and larger por- 
tion serving as a quick take-up for the slack of the brake chain, 
and when actual tightening of the brake takes place the chain is 
on the smaller diameter so that the cfficiency of the brake is not 
impaired. The lower end of the drum casting is reduced in 
diameter where it passes through the stirrup and is held in po- 
sition by means of a ring key in a 3% in. drilled hole. 

The hand wheel is cast with a long hub extending below the 
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used for both square and round shafts a short extension of the 
hub above the wheel contains a square taper socket for use on the 
usual type of brake shaft. 

The ratchet wheel is formed with an extended bearing or hub 
below the toothed disc. This bearing extends through the open- 
ing provided in the brake step or brake pawl plate and a flat plate 
key is inserted in the groove cast in the end of the hub to pre- 
vent the removal of the ratchet wheel from the brake step 
when once placed in position. In assembling the parts upon the 
car the ratchet wheel is placed in position in the brake step 
before the shaft is inserted, there being no connection between 
the shaft and the wheel. This is also true of the intermediate 
bearing and support used on the ends of box cars. Applying 
or removing the bolt through the drum secures or permits the 
removal of the brake staff. As shown in the drawings, the 
ratchet wheel has the teeth on the lower face and operates with 
a gravity pawl. The same type of construction may be readily 
used with a ratchet having radial teeth. 

In assembling and applying the shafts to the cars no skilled 
labor is required. The castings are applied in the rough, and 
aside from the drilling of holes for the bolts and the stirrup key, 
no machine work is required. The arrangement has been pat- 
ented by F. J. Harrison, superintendent of motive power, and 
W. J. Knox, mechanical engineer of the Buffalo, Rochester & 
Pittsburgh, on which road it has proven very satisfactory in 
service upon a large number of cars. 


RIVET BUSTER 


While assembling structural members in the field and in boiler 
shop work it is often necessary to remove rivets after they have 


Rivet Buster for Use In Pneumatic Riveting Hammer 


been driven, because cf improper workmanship or to permit of 
some modification in construction. Pneumatic chipping ham- 
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Metal Brake Step and Ratchet Wheel Used With Square Brake Shaft 


wheel. In this hub is a square hole with parallel sides to fit the 
square brake shaft. A bolt through the hub and the shaft serves 
to secure the wheel to the shaft. In order that one pattern may be 


mers are probably the handiest tools for use where a large num- 
ber of rivet heads must be removed. Where this work is re- 
quired only occasionally, however, it is inconvenient to keep a 
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chipping hammer always at hand. To meet these conditions a 
rivet buster has been developed bv the Ingersoll-Rand Company, 
11 Broadway, New York City, designed for use in its pneumatic 
riveting hammers. The end of this tool is interchangeable with 
the rivet set and when in use is held securely in place by the 
safety retaining spring used with the rivet set. The chisel end 
is of a size and shape found to be especially suitable for removing 
rivets, but it is also useful for removing burrs or other defects 
from the metal. It is of small size and may be readily carried in 
the workman's pocket, thus always being at hand when needed. 


OXYGEN TESTING APPARATUS 


A simple testing set for rapidly measuring the purity of 
oxygen has been introduced by the International Oxygen Com- 
pany, 115 Broadway, New York. It is self-contained, has no 
complicated or expensive parts, and owing to the accessibility 
of all parts the liability to damage in cleaning is very small. 
The method of testing consists in the absorption of oxygen by 
copper in the presence of ammonia and ammonium carbonate 
and the removal of the cupreous oxide by the solution. The 


Apparatus for Determining the Purity of Oxygen 


apparatus consists of a special burette having a three-way cock 
at either end, a special absorption pipette and a conical test 
glass within which the pipette is emersed. An aspirator bottle 
is connected to the lower end of the burette, and the pipette to 
the upper end of the burette by means of rubber tubing. A sup- 
porting rod and stand is provided to which the parts are se- 
cured by clamps as shown in the illustration. In operating the 
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apparatus the pipette is first filled with 1/32 in. copper wire, 
after which it is emersed in a solution of ammonia and am- 
monium carbonate in the conical test glass. After all parts with 
the exception of the burette have been freed from air by the 
use of the aspirator bottle the burette is filled with oxygen 
through the top three-way cock, all air being driven out by open- 
ing the lower three-way cock to the atmosphere. After the 
burette has been filled with oxygen the three-way cocks are 
closed. By the use of the aspirator bottle the oxygen may then 
be forced into the pipette, where it is absorbed by the copper. 
When no further reduction in the volume of the gas takes place 
the remainder is drawn back into the burette, where the gradu- 
ations of the scale are so arranged that the percentage of purity 
may be read directly to 0.1 per cent. 

The operation of the apparatus is simple, no skilled labor being 
required to obtain accurate results. The ammonia-ammonium 
carbonate solution may be prepared without difficulty by follow- 
ing the directions furnished with the apparatus. 


LOCOMOTIVE FRAME DRILL 


A high duty locomotive frame drilling machine recently de- 
veloped by the Newton Machine Works, Inc., Philadelphia, Pa., 
has several features not usually included in this class of ma- 
chine. It is of exceptionally heavy box type construction in- 
tended to drive high speed drills to their maximum capacity, 
and has a weight of approximately 60.000 Ib. The cross rail is 


Frame Drill with Top Work Table in Forward Position 


rigidly supported by three uprights, the center one of which is 
placed back of the others to allow clearance for the top work 
table. This table, which is in two sections, is mounted on the 
main bed plate, and as shown in the illustration the sections may 
be moved back, either separately or in unison, to clear the main 
work table. This movement is controlled by a 5 hp. motor 
mounted on the back of the base. 

The machine has two spindles each driven by a 10 hp. General 
Electric motor having a speed range from 300 r. p. m. to 1,200 
r. p. m. The motor is mounted on and travels with the saddle 
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and provides a fast reversing power traverse of the saddle on 
the rail in addition to the hand adjustment. The rail saddle 
cxtends forward at right angles to the rail, permitting an in-and- 
out adjustment of the spindle saddle by hand. The spindles 
are 4 in. in diameter with a vertical feed of 18 in.; they are 
counterweighted and have direct and back geared drive. Hand 
feed and hand adjustment are provided, in addition to four 
changes of gear feed without the removal of gears. 

The maximum distance between the centers of the spindles is 
15 ft, the minimum distance being 4 ft. The spindle saddles 
have an in-2rd-out adjustment of 15 in., the rear position of 


Frame Drill with Top Work Table in Rear Position 


the spindle center being 2277 in. from the front of the top work 
table when in its rear position. The minimum distance from the 
end of the spindle to the top of the bed plate is 3214 in. Each 
auxiliary work table is 36 in. high and has a top 30 in. wide 
by 7 ft. 6 in. long. 


SHOP ILLUMINATION BY QUARTZ LAMPS 


The accompanying illustrations show the interior of the boiler 
and erecting shops of the Lake Shore & Michigan Southern at 
Collinwood, Ohio. As will be noted the photographs were taken 
at night, and are evidence of an abundance of illumination at 
all points in the building without glare or shadows. The build- 
ings are 528 ft. long and 58 ft. wide, giving an area of 30,624 
sq. ft. in each. The illumination is furnished by the Westing- 
house Electric & Manufacturing Company's type Z Cooper 
Hewitt Quartz lamps operating in a 220-volt direct current cir- 
cuit. These lamps are a modification of the well-known Cooper 
Hewitt lamp, based on the same fundamental principles, but 
using a short tube of pure fused quartz. 

‘Ten lamps are installed in the boiler shop, placed at regular 
intervals of 52 ít. down the middle of the building, each lamp 
lighting an average of 3,062 sq. ft. In the erecting shop there are 
twelve lamps regularly spaced down the middle of the building 
at intervals of 44 ft., giving an average floor area lighted by 
each lamp of 2,552 sq. ft. All the lamps are hung at a height of 


VoL. 88, No. 12 


50 ft. above the floor. The lamps are rated at 2,400 candle 
power each with an energy consumption of 725 watts, or a total 
for the installation of approximately 16 kilowatts. 

The light afforded by these lamps is said to be sufficient for 
all purposes, even the locomotive pit being well illuminated. The 


Lake Shore € Michigan Southern Erecting Shop at Collinwood, 
Ohio, Lighted with Cooper-Hewett Quartz Lamps 


only other form of artificial light required is a portable hand 
lamp for use inside of boilers. When a trial installation of four 
lamps was first made, there was some antipathy to the light on 
the part of Ce men employed, because of the difference in color 


Collinwood Boiler Shop, Showing the Distribution of Light 


value, but this speedily disappeared after a thorough trial had 
been made, and the installation was completed. The lamps have 
been installed at various times, but the service of the entire in- 
stallation averages practically 16 months and the maintenance 
charges for that period total $134.54, or $4.58 per lamp per year. 
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Track foremen of the Philadelphia & Reading have been 
appointed fire wardens by the Pennsylvania State Department 
of Forestry. 


The Atchison, Topeka & Santa Fe. on November 10, had the 
largest commercial freight loading in its history. A total of 
5.229 cars were loaded on the entire system that day, compared 
with the previous record of 5.204. 


The Chicago, Milwaukee & St. Paul cleaned and disinfected 
5.000 stock cars between November 12 and November 23. It 
is also cleaning and disinfecting all its stock yards in quarantine 
territory, in accordance with government orders issued as a pre- 
caution against the spreading of the hoof-and-mouth disease. 


The Wabash is printing on all of its working timetables a 
large "Safety Always" emblem and the following in large 
type: "Safety should be the first consideration of every em- 
ployee. Every employee should report promptly to his fore- 
man, some member of the safety committee or other proper 
person, every unsafe condition." 


There are 77 men who have worked for the Pennsylvania 
Railroad 50 years or more and are young enough to be still 
busily working. Two of them have records of more than 56 
years; two others have served 55 years; two, 54 years; seven, 
53 years; six, 52 years, and twenty, 51 years. Of the 77 men 
five are conductors and eight are enginemen. 


V our locomotives on the Louisville-St. Lonis division of the 
Southern Railway are to bear the names of the enginemen who 
run them. The names will be painted in gilt letters, along with 
the number of the engine. The men who have been thus recog- 
nized are Frank Busching, William Hanafee, Robert Greenlaw 
and Daniel Shine. The requirement for the distinction is 25 
years of efficient service. 


The owners of the Altantic Southern, extending from At- 
lantic to Villisca, Iowa, 35 miles, have given public notice of 
their intention to discontinue operation on December 31, claim- 
ing that the road has been operated at a loss. It is reported 
that the people in the towns along the line are preparing to 
enter a protest before the State Railroad Commission against 
the closing of the line. 


The Railroad Commission of Georgia, realizing the present 
serious financial predicament of the railroads, has written a letter 
to the Southern Railway to the effect that in view of the material 
decrease in the revenues of carriers the commission, until the 
present financial situation is relieved, will not impose on any of 
the reads any expenditures for new stations, warehouses, terminal 
facilities, etc., except such as are absolutely necessary. 


The golden spike marking the closing of the last gap in the 
line of the Northwestern Pacitic from San Francisco to 
Eureka, Cal., 283 miles, was driven at Cain Rock Crossing, 
Cal., 80 miles southeast of Eureka, on October 21, with ap- 
propriate ceremonies, and the first through passenger train 
was run over the line on the same day. The road is owned 
jointly by the Southern Pacific and the Atchison, Topeka & 
Santa Fe. 


Postal service has been established on the Grand Trunk 
Pacific through to the Pacific Coast, and Prince Rupert now 
receives mail from the east in two days’ less time than before. 
Hitherto the mails have been carried by steamer from Van- 
couver. The distance from Liverpool to Yokohama by way 
of the Grand Trunk and Prince Rupert is 10.085 miles, said 
to be 773 miles less than the distance by way of New York 
and San Francisco. 
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Following the election at which the voters of Missouri de- 
cisively defeated the full crew bill by referendum vote, the 
St. Louis & San Francisco announced that its shops at Spring- 
held, Mo., would immediately be placed on a working basis of 
six days a week and eight hours a day. The main shops have 
been on a five-day schedule for several months and other 
shops have been operated only intermittently. Additional 
men also were given employment. 


lt has been decided to improve the opportunities of the 
apprentices at small terminals on the Grand Trunk, where 
it has not been possible to keep instructors. Correspondence 
courses, mapped out along approved lines, have been adopted 
for this purpose and the boys will be in touch in these studies 
with the headquarters in Montreal. Text books have been 
compiled, both in drawing and mechanics. and these have 
been made as practical as possible, so that the practical work 
may line up with the theory taught. 


At the safety congress of the National Council for Indus- 
trial Safety, held in Chicago on October 14 and 15, there were 
present from the Chicago & Northwestern one delegate 
from each division, terminal shop and local safety commit- 
tee, all making the trip as the guests of the company, 52 men 
in all. The delegates have adopted resolutions stating that 
they obtained much valuable knowledge and information at 
the meeting, which will be a great help in promoting the 
safety first work on the Northwestern; and thanking Presi- 
dent Gardner and Vice-President Aishton for arranging the 
trip. 


The National Transcontinental Railway, over which trains 
are running from Moncton, N. B., northwest to Escourt, 56 
miles beyond Edmundston, is shortly to be put in operation 
between Moncton and Levis, opposite Quebec. Trains be- 
tween Moncton and Escourt are operated by the Intercolonial 
and the Intercolonial will manage the extended service. The 
whole of the National Transcontinental is now finished, so 
as to be ready for use, but the arrangement by which the 
Grand Trunk Pacific was to operate the road appears to have 
encountered some obstacle. According to the Toronto World, 
the line west of Levis is likely not to be put in use until 
next spring. 


Fairfax Harrison, president of the Southern Railway, speaking 
at Atlanta, Ga., recently, said that the severe retrenchment made 
necessary by the falling off in traffic would be continued, even 
to the extent of depriving passengers of some of the luxuries and 
conveniences which they have been accustomed to. The gross 
receipts of the railway company in September were 8.33 per cent 
less than in the same month of last year, and in October the 
decrease was 18.75 per cent. Curtailment of expenses has been 
necessary, in some cases, as a “war measure,” even where it was 
uneconomical to make the reduction. Both the officers and the 
employees of the company have to stand serious losses. He be- 
lieves that the present severe stress will be temporary and new 
construction work, provided for by capital which was raised last 
spring, has not been suspended. 


Complete official figures show that the majority given by the 
voters of Missouri against the full crew bill was three times as 
great as was shown in the estimate based on the early returns; 
324,085 votes against and 159,593 in favor, a majority of 164,492 in 
opposition to the bill. This makes the vote more than two to one 
against the law. Outside of the three principal cities, St. Louis, 
Kansas City and St. Joseph, the measure received only 86,660 
votes in the state, and was beaten by a ratio of about three to 
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one. The íarmers in every section of the state voted almost 
solidly against it. St, Louis, in which the Brotherhood looked 
for a big majority in favor of the bill, went against it by 18,417. 
In Kansas City and in St. Joseph it was carried. The majority 
against the bill is one of the greatest in the history of Missouri 
and is larger than the state has ever given to any candidate. 


CORRECTION 


In an article on the Four Feed Flange Oiler published 
in the November issue of the Railway Age Gazette, Mechan- 
tcal Edition, on page 600, the name of the company manufac- 
turing this device was incorrectly stated. It should have 
been the Ohio Injector Company, Monadnock building, 
Chicago, Ill. 


TRAMPS BY THE TRAIN LOAD 


A press despatch from San Bernardino, Cal, November 16, 
says that 93 tramps, on their annual winter tour westward, are 
in jail at that place, charged with having seized a San Pedro, 
Los Angeles & Salt Lake freight train on the Mojave desert. 
The tramps, more than a hundred strong, overpowered the 
trainmen, when the train entered Otis, broke the seals of freight 
cars and after making themselves comfortable, ordered the en- 
gineman to proceed to Los Angeles. A posse was waiting for 
the train at San Bernardino, and all but ten of the tramps were 
captured. 


ARBITRATORS IN WESTERN ENGINEMEN'S AND 
FIREMEN'S CONTROVERSY 


The arbitration board, to consider enginemen's and firemen's 
wages on the western roads, has finally been completed, after 
months of delay, and hearings have begun at Chicago. The 
arbitrators are: H. E. Byram, vice-president of the Chicago, 
Durlington & Quincy; W. L. Park, vice-president of the Illinois 
Central; F. A. Burgess, assistant grand chief of the Brotherhood 
of Locomotive Engineers; Timothy Shea, assistant to the presi- 
dent of the Brotherhood of Locomotive Fireinen and Enginemen; 
Charles Nagel, ex-secretary of Commerce and Labor, and Jeter C. 
Pritchard, presiding judge of the United States Court of Ap- 
peals of the Fourth Circuit. 


ELECTRIFICATION ON THE ST. PAUL 


Construction work in connection with the electrification of the 
Chicago, Milwaukee & St. Paul between Harlowton, Mont., and 
Avery, Idaho, has been resumed. Thus far the poles have been 
placed for a distance of 30 miles on the 116-mile division between 
Three Forks and Deer Lodge, Mont., which is the first to be 
equipped. The company has ordered nine freight and three pas- 
senger electric locomotives from the General Electric Company. 
These locomotives will be of the same construction except that 
those to bc used for passenger service will be gcared for a higher 
speed. The total weight of these locomotives will be 519,000 Ib. 
each, and the weight on drivers 400,000 Ib. They are to be deliv- 
ered in October, 1915, at which time, it is planned, the construc- 
tion work over the entire line will have been completed. 


CREDIT FOR SAVING SCRAP 


Bulletins telling of specially meritorious acts on the part 
of employees have an added interest where the persons named 
in them are known; and the smaller the territory covered by 
a bulletin, the more likely are the employees generally to 
recognize the names published. W. T. Lechlider, superin- 
tendent of the Cleveland division of the Baltimore & Ohio, 
issues bulletins, once a month, or as often as may be found 
desirable, which are confined to happenings on his own divi- 
sion. One of the things noted in a recent bulletin was the 
commendation of a baggage master for making neat and com- 
prehensive reports. The station forces at three places, and a 


Vor. 88, No. 12 


dozen individual trainmen and section foremen were com- 
mended for saving scrap, the value of which, in two weeks, 
amounted to $218. 


A DISHONEST CLAIM AGENT PUNISHED 


In the United States District Court at Baltimore recently, 
George Elmer Long was convicted on five counts of defrauding 
the Baltimore & Ohio Railroad by bogus claims paid by Long 
while in the employ of the road. Long will serve three years in 
the federal penitentiary at Atlanta. He entered the employ of 
the Baltimore & Ohio about three years ago as a claim adjuster 
in the freight department, having had previous experience with 
southern roads. For some time after securing the position he 
was establishing himself in the confidence of superiors, after 
which, through the medium of confederates, a scheme of filing 
fraudulent claims was undertaken. The accomplices represented 
themselves as shipping concerns and made claims for losses or 
damage to shipments never shipped, and others which were 
shipped and contained only junk. In his confession Long ad- 
mitted shipping four boxes as the property of different con- 
cerns. In most instances, however, no shipment was even made, 
the plan having been that where legitimate claims were adjusted 
the waybills were stolen and changed to cover shipments to firms 
existing only in the minds of the gang and on the stationery 
which they used. The claims varied usually in amounts ranging 
from $200 to $500. Long was tracked by Edmund Leigh, chief 
of the railroad detective force, the chase having been conducted 
in Pittsburgh, Niagara Falls, Hamilton, Chicago and Detroit. 
Long was arrested in Detroit while calling for mail at the post 
office. 


OPENING OF THE KANSAS CITY UNION STATION 


The new Union station of the Kansas City Terminal Rail- 
way, Kansas City, Mo., was formally dedicated with a two 
days’ celebration, held under the auspices of the Kansas City 
Commercial Club. The mayor declared a half-holiday on 
Friday, October 30. The formal dedication of the station was 
held on Friday afternoon and the station was actually opened 
to trafic at 12:01 a. m., Sunday, November 1. The program 
on Friday began with a manufacturers’ parade in the morn- 
ing, consisting of 140 floats, 16 bands and motor cars carry- 
ing officers of the Commercial Club. The parade was nearly 
two miles long. In the afternoon was held a civic parade, 
including members of the principal commercial organizations 
of the city and representatives of the railways. Following 
this parade the opening was held at the station, when Presi- 
dent H. H. Adams of the Kansas City Terminal Railway 
Company, formally presented the station to Kansas City. 
Mayor Jost responded with a speech of acceptance. In the 
evening a dinner was given by the Commercial Club to the 
officers of the railways at the Hotel Baltimore, and later 
in the evening a display of fireworks and a final illumination 
of the old station was given from the hill opposite the new 
Union Station. The Saturday program included a golf tourna- 
ment for the visiting railway men, followed by a luncheon 
and a motor ride about the city. 

It was estimated by the newspapers that the largest crowd 
ever assembled at Kansas City attended the opening of the 
new station. The dinner of the Commercial Club was at- 
tended by the presidents and other executive officers of the 
12 roads which are partners in the new station, and by nearly 
100 other prominent railway officers, and the principal city 
officers and business men of the city, including two former 
mayors of the city. Among the speakers were Hale Holden, 
president of the Chicago, Burlington & Quincy; B. F. Bush, 
president of the Missouri Pacific; B. L. Winchell, director of 
trafic of the Union Pacific; E. B. Pryor, receiver of the 
Wabash, and Gardiner Lathrop, general solicitor of the Atchi- 
son, Topeka & Santa Fe. Most of the speakers lauded the 
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railroads for their enterprise in building such a magnificent 
station, adequate to the demands of a city several times the 
size of Kansas City; and many speakers spoke of the justice 
of co-operating with the railroads in the future. 


MEETINGS AND CONVENTIONS 


International Railway General Foremen’s Association.—Wil- 
ham Hall, secretary-treasurer of the International Railway Gen- 
cral Foremen’s association has changed his address from 914 
to 1126 West Broadway, Winona, Minn. 


International Ratlway General Foremen’s Association.-—An im- 
portant meeting of the officers, and members of the executive 
committee of the International Railway General Foremen's As- 
sociation, will be held at the Hotel Sherman, Chicago, Tuesday, 
December 8, 1914, at 10 a. m. As matters of great importance to 
the organization are to be considered, it 1s earnestly desired that 
all concerned will make an effort to be present. 


New York Railroad. Club.—At the meeting of the New York 
Railroad Club in New York on November 20, Frederick C. Syze, 
trainmaster of the Baltimore & Ohio at St. George, Staten Island, 
N. Y. was elected president, succeeding George W. Wildin. 
Other officers elected were: Burton P. Flory (N. Y. O & W.), 
first vice-president; James Milliken (P. B. & W.), second vice- 
president; A. J. Stone (Erie), third vice-president, and R. M. 
Dixon, treasurer. The report of the secretary shows that during 
the year the club had gained 318 new members and that on 
November 1, the membership was 2,304. 


International Engineering Congress—Announcement has been 
made of the program for the International Engineering Con- 
gress to be held in San Francisco, September 20 to 25, 1915, 
under the auspices of the American Society of Civil Engineers, 
the American Institute of Mining Engineers, the American So- 
ciety of Mechanical Engincers, the American Institute of Elec- 
trical Engineers, and the Society of Naval Architects and Marine 
Engineers. In spite of the condition now prevailing in Europe 
the committee of management is in receipt of a sufficient num- 
ber of communications from various foreign countries to indi- 
cate that a large majority of the papers originally requested for 
presentation at the sessions of the congress will be handed in on 
time and that the congress will be truly international in character. 
The total number of papers contemplated was about 290. Of 
this number about 220 are either definitely promised or well as- 
sured. The remainder, apportioned chiefly among the nations in 
the present war zone, are uncertain and it is expected that some 
of them will not be secured, but it is believed that by substituting 
for these others that have been offered the general plan for the 
congress may be carried out with a minimum of change. 


Railway Business «Issociation.—Vairfax Harrison, president of 
the Southern Railway. and Warren G. Harding, United States 
senator-elect from Ohio, are announced as the speakers for 
the sixth annual dinner of the Railway Business Association, 
the national organi.ation of manufacturers, merchants and 
engineers dealing with steam railroads, which will be held 
at the Waldorf-Astoria hotel. New York, Thursday evening, 
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December 10. The business meeting of the association will 
be held at 11 a. m. at the hotel, the election of officers at 1.30 
p. m. and the dinner at 7, the doors opening exactly on the 
hour. The circular announcing the names of the speakers 
says in part: 

"Mr. Harrison unites long experience and responsibility as 
a railway official with the oratorical art of the attorney. Prac- 
ticed for many years in the study of public opinion as it aí- 
fects the prosperity of the railways, he is a leader in the 
cultivation of. friendly sentiment and cordial co-operation 
between railway managers and the people whom they serve. 

"Mr. Harding is a journalist with substantial business in- 
terests. During several years of legislation affecting business 
and transportation he has given constant admonition, caution 
and counsel lest industry and commerce be shackled and the 
public welfare impaired. On that platform he has now been 
chosen by the people of Ohio as their senator in Congress. 
The obligation of government to promote national prosperity 
will furnish the keynote of his address, while his brilliant 
endowment as a writer and speaker complete the promise of 
a message appetizing in form as well as invigorating in 
substance. 

"Subscribers to the dinner as this circular goes to press 
exceed those upon the corresponding date in 1913. Such re- 
sponse to an announcement not naming the speakers and at 
a time like the present is a display of enthusiasm by our mem- 
bers which proves anew their belief in the cause and their 
loyalty to the work.” 


The following list gives names of secretaries, dates of next or regular 
meetings, and places of meeting of mechanical associations. 


AIR Brake Association, -F.. M. Nellis, 53 State St., Boston, Mass. 
vention, May 5-7, 1915, Hotel Sherman, Chicago. 


AMERICAN Rattway Master Mecuanics’ Association.—J. W. Taylor, Kar- 
a OS: Chicago. Convention, June 9-11, 1915, Atlantic City, 


Con- 


AMERICAN RAILWAY Toot ForeMen’s Association.—Owen D. Kinsey, Ili- 
nois Central, Chicago. Convention, July 1915, Chicago. 

AMERICAN SOCIETY FOR TestinG MaTERIALS.—Prof. E. Marburg, University 

„of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth street, New York. Convention, December 1-4, 1914, 
New York. 

Car FOREMEN'S ASSOCIATION oF Citicaco.—Aaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, except July and August, Lyt- 
ton building, Chicago. 

Crise INTERCHANGE CAR INSPECTORS’ AND Car FOREMEN'S ASSOCIATION.— 
S. Skidmore, 946 Richmond street; Cincinnati, Ohio, 

INTERNATIONAL RatLway Fue AssociaTioN.—C, G. Hall, 922 McCormick 
building, Chicago. Convention, May 17-20, 1915, Chicago. 

INTERNATIONAL RAILWAY GENERAL FoREMEN’S AssociaTION.—William Hall, 
1126 W. Broadway, Winona, Minn. Convention, July, 1915. 

INTERNATIONAL RaiLRosp Master BLACKSMITHS’ ÁssocIaTION.—A. L. Wood- 
worth, J.ima, Ohio. Convention, August 17, 1915, Philadelphia, Pa. 

Master Dor Makers’ Assocrtation.—Harry D. Vought, 95 Liberty street, 
New York. Convention, May 26-28, 1915, Chicago, Ill. 

Master Car BuirpgRS' Associtation.—J. W. Taylor, Karpen building, Chi- 
cago. Convention, June 14-16, 1915, Atlantic City, N 

MASTER Car ann Locomotive Parnters’ Assoc. oF U. S, AND CANADA.— 
A. P. Dane, B. & M., Reading, Mass. Convention, September, 14-17, 
1915, Detroit, Mich. 

NIAGARA Frontier Car Men’s AssociaTION.—E. Frankenberger, 623 Bris- 
bane building, Buffalo, N. Y. Meetings monthly. 

RAILWAY STOREKEEPERS” AssociaTION.—]. P. Murphy, Box C, Collinwood, 
Ohio. Convention, May 17-19, 1915, Hotel Sherman, Chicago. 
TRAVELING ENGINEERS’ AssocrATION.—W. O, Thompson, N. Y. C. & H. R. 
East Buffalo, N. Y. Convention, September 1915, Chicago, Ill. 


RAILROAD CLUB MEETINGS 


|^ Next 


——— 
Club | Mecting | Title of Paper Author Secretary | Address I 
ffe | 
i esses. Dec. 8 Maximums and Minimums in Train Opera-' 
ee tke "us CN rc "E Ae Pricë i EG ra ex Tames Powell. .... Room 13, Windsor Hotel, Montreal. 
Central ......... Jan. 8. Electric Railway Nights ouv s etwa sassa EO Qux ecu Baie waw tes Harry D. Vought. 95 Liberty St, New York City. 
New England..... Dec. 8 European War and Its Effect on Business. W. R. Balch........ Wm. Cade, Jr.... 683 Atlantic Ave., Boston, Mass. 
New York sis DeCoIB Annnal Smoker 2221233293008 xr n CR e XE RR PFS e e he bare tas Harry D. Vought. 95 Liberty St., New York City. 
Pittsburgh ......... Notes on Transportation in Europe. e. A. BIUCKL. voe ua ya J. B. Anderson... 207 Penn. Sta., Pittsburgh, Pa. 
ichmond ....... Dec. 14 ¡A Talk by the Presidents of C. & O. and i I 
os R. F. Sr E be eer, ed ra .. F. O. Robinson... C. & O. Ry., Richmond, Va. 
S is......... Dec.11 Benefits of the Relief Department to a 
E RRA 3a id uod RESPIRARE S. R. Parr..... UE B. W. Frauenthal. Union Station, St. Louis, Mo. 


Electric Welding 


Southern & S'w'rn Tan. 21 V eld ! 
¿The Possibility of Fire from Locomotive 


Western ,........ Dec. 15 
| ' Sparks see ss 


¿aaa spe Sia ON sade A. J. Merrill..... 
..... Prof. L. W. Wallace. Jos. W. Taylor... 1112 Karpen Bldg., Chicago, HI. 
[ 
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PERSONALS 


It is our desire to make these columns cover as completely as 
possible all the changes that take place in the mechanical de- 
partments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in helping 
to bring this about. 


GENERAL 


H. C. Oviatt, until recently superintendent of the Old Colony 
division of the New York, New Haven & Hartford, has been 
appointed assistant mechanical superintendent in charge of the 
Bureau of Fuel Economy, just established, with office at New 
Haven, Conn. 


J. J. SuLLivan has been appointed superintendent of ma- 
chinery of the Nashville, Chattanooga & St. Louis, with head- 
quarters at Nashville, Tenn., to succeed A. G. Kantman, resigned 
to devote his time to private affairs. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


H. B. Hayes, master mechanic of the Cincinnati, New Or- 
leans & Texas Pacific at Somerset, Ky., has been transferred to 
Birmingham, Ala, as master mechanic of the Alabama Great 
Southern. 


W. F. Mouer has been appointed traveling locomotive foreman 


of the Grand Trunk Pacific, with headquarters at Transcona, 
Man. 


H. F. Starey, formerly master mechanic of the Carolina, 
Winchtield & Ohio, has been appointed master mechanic of the 
Boyne City, Gaylord & Alpena at Boyne City, Mich. 


A. Sturrock has been appointed district master mechanic of 
the Canadian Pacific, with office at Nelson, D. C, succeeding 
A. Mallinson. 


CAR DEPARTMENT 


T. J. Butter has been appointed car foreman of the Rock 
Island Lines at Herington, Kan., succeeding A. L. Clem, pro- 
moted. 


J. L. CANTWELL has been appointed. general foreman of the 
Southern Railway at Asheville, N. C. He entered the service 
of Southern Railway as machinist at Birmingham in January, 
1€06, which position he held until June of the same year, when 
he was appointed erecting shop foreman. He was transferred 
to Inman as assistant foreman in October, 1906, and returned 
to Birmingham in December of the same vear as erecting shop 
foreman. In January, 1969, he was promoted to general fore- 
man at Princeton, Ind. which position he held until he was 
transferred to Asheville as. general foreman. 


J. S. EasrERLv, chief car inspector of the Southern Railway 
at Citico, Tenn., has been promoted to foreman of the freight 
car repairs at the Coster (Tenn.) shop. ' 


J. F. Leake, formerly foreman of freight car repairs at the 
Coster, Tenn. shop of the Southern Railway, has been 
appointed chief joint inspector at Chattanooga, Tenn., rep- 
resenting the Alabama Great Southern; Cincinnati, New Or- 
leans & Texas Pacific and Southern. 


W. D. Lyte, a car inspector of the Southern Railway, has 
been appointed chief car inspector at Citico, Tenn. 


W. F. Weieman has been appointed general foreman of the 
car department on the Charleston € Western Carolina, with 
headquarters at Augusta, Ga. 

SHOP AND ENGINE HOUSE 

W. H. BURLEIGH has been appointed roundhouse foreman of 

the Rock Island Lines at Armourdale, Kan. 


A. M. LawHon has been eppointed general foreman of the 
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Southern Railway at Princeton, Ind. He entered railroad serv- 
ice as machinist in September, 1890. In September, 1899, he 
was promoted to night roundhouse foreman, serving in this 
capacitv for three years, and as day roundhouse foreman íor 
six years, when he resigned. He re-entered the service of the 
Southern Railway as machinist at Coster, Tenn., October, 1912, 
and one year later was promoted to assistant roundhouse fore- 
man, which position he held three months. being transferred 
to Princeton as erecting and machine shop foreman, holding 
this position. until his appointment as general foreman. 


J. H. OnrH has been appointed machine shop foreman oí the 
Southern Railway at Princeton, Ind. 


D. E. Situ, formerly locomotive foreman of the Grand 
Trunk Pacific at Biggar, Sask., has been appointed locomotive 
foreman at Regina, Sask., succeeding A. S. Wright. 


W. B. Trow has been appointed general foreman of the Rock 
Island Lines at Armourdale, Kan., succeeding E. P. Eich, as- 
signed to other duties. 


A. S. WRIGHT, formerly locomotive foreman of the Grand 
Trunk Pacific at Regina, Sask., has been appointed locomotive 
foreman at Biggar, Sask., succeeding D. E. Smith. 


PURCHASING AND STOREKEEPING 
O. NELsoN has been appointed traveling storekeeper of the 


Union Pacific, with headquarters at Omaha, Neb. 


A. E. Yui has been appointed tie and timber agent of the 
Canadian Northern, with jurisdiction over eastern lines, with 
headquarters at Toronto, Ont. 


- 


OBITUARY 


James Bissett, formerly master mechanic of the South Side 
shops of the St. Louis & San Francisco at Springtield, Mo.. died 
in Springheld, November 11. after an operation. Mr. Bissett wis 
born in Dunfermline, Scotland, May 15, 1840. and came to the 
United States with his parents when he was JO years old. He 
entered railway service at the age of 14 as a water boy on the 
North Madison Railway at North Madison, Ind., and later en- 
tered the railway shops there where he received his early train- 
ing as a machinist. llis next position was that of locomotive 
fireman, and with the outbreak of the Civil War Mr. Bissett en- 
listed and was detailed to a railway corps of the Confederate 
army. lle served during the war, iid afterwards was in the em- 
ploy of a number of railways in the United States until October. 
1829, when he opened what are now known as the South Side 
shops of the Frisco, this part of the system at that time being 
the Kansas City, Ft. Scott & Memphis. He remained as master 
mechanic of these shops until two years ago when he retired or. 
a pension. 


NEW SHOPS 


GRAND TRUNK Pactrric.— contract has been given to Carter. 
Halls & Alinger. Winnipeg, Man., at $300,C00, it is said, for ctt 
structing terminals at Prince George, at Endako, at Smithers 
and at Paciic. The construction work has already been started 
and will include roundhouses, machine shops and other railway 
buildings. The company will probably let a contract soon tor 
similar work at Prince Rupert, the coast terminus. 


SCUTHERN Raitway.—This company will start work at or 
on new engine terminal facilities at Denverside, near East "t 
Louis, at a cost of about $275,000, and is asking for bids for the 
construction of an 18-stall roundhouse, shops and other build- 
The improvements also include a °0-ft. turntable. modern 
coal and cinder handling plant, oil house, office building, fr: 
and the construction of repair yard tracks and other track 
work. The grading work for the tracks is now under way 
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SUPPLY TRADE NOTES 


C. E. Harrison has resigned as co-receiver of the Barney & 
Smith Car Company, and H. M. Estabrook will continue as sole 
receiver. 


The American Car & Foundry Company has announced that 
its plants at St. Louis, Mo, and Madison, lll, will be closed 
on December 1. 


H. C. Hequembourg, having resigned as general purchasing 
agent of the American Locomotive Company, the purchasing and 
storekeeping departments will be under the jurisdiction of Leigh 
Best, vice-president. 


Eli F. Hart, one of the founders and the chairman of the 
board of the Rodger Ballast Car Company, Chicago, died at his 
home in Chicago on November 23. Mr. Hart was born at 
Rochester, N. Y., in 1832. 


After sixteen years service with Hermann Boker & Co., New 
York, Ellsworth Haring has terminated his connection with that 
company, and has organized a business in tool steel and related 
specialties, with temporary offices at 684a Hancock street, 
Brooklyn, N. Y. 


J. A. Smythe has been appointed boiler expert of the Lukens 
Iron & Steel Company, and the Jacobs-Shupert U. S. Firebox 
Company, with headquarters at Coatesville, Pa. Mr. Smythe was 
formerly associated with the Parkesburg Iron Company, Parkes- 
burg, Pa., in a similar capacity. 


A. L. Moler has been elected vice-president, manager and 
a director of the Durbin Train Pipe Connector Company, Ltd., 
Montreal, Que. Mr. Moler has been connected with several 
large railways as master mechanic and superintendent of motive 
power in the course of the past 16 years. 


H. C. 


agent of the ¡American Locomotive Company 


l'equembourg, who has been the general purchasing 
since its organ- 
ization, has resigned to accept the vice-presidency of the Stan f- 
ard Chemical Company, Pittsburgh, Pa. This company is said 
to be the largest producer of radium in the world. 


W. E. Magraw, president and treasurer of the Railway List 
Company, the Railway Master Mechanic, and Railway Engineer- 
ing and Maintenance of Way, Chicago, died on Tuesday, Novem- 
ber 24, following an operation for appendicitis. Mr. Magrew 
was born in St. Peter, Minn, m 1858, and was for many years 
western advertising manager of the Railway Review. He leaves 
a widow and two daughters. 

Dr. J. A. L. Waddell and John Lyle Harrington announce the 
dissolution of the firm of Waddell & Harrington, consulting en- 
gineers, Kansas City, Mo. The firm's business will be conducted 
as usual till the conclusion of its affairs in July, 1915, except that 
it is accepting no new commissions. Dr. Waddell will give 
his attention to special engineering and financial matters, and 
to important advisory work. Mr. Harrington will become a 
member of the new firm of Harrington, Howard and Ash, as 
noted elsewhere. 


John Lyle Harrington, E. E. Howard and Louis R. Ash have 
established the firm of llarrington, Howard € Ash, with office 
in the Orear-Leslie building, Kansas City, Mo., and will conduct 
a general consulting practice relating to hydro-electric develop- 
ments, advisory municipal engineering appraisals, examinations, 
and reports upen engineering projects, giving special attention 
to foundations, bridges—particularly movable spans—and other 
structures in steel and reinforced. concrete. Mr. Harrington 
spent many years in bridge and structural shops, two of which 
he designed and cperated, in the service of railroad companies. 
and in mechanical and electrical work. For three vears he was 
the executive engineer of the C. W. Hunt Co, New York, and 
for two vears chief engineer and manager of the Locomotive & 


Machine Company of Montreal. For the past eight. vers he 
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has been a member of the recently dissolved firm of Waddell & 
Harrington, consulting engineers, Kansas City, and has directed 
the design and construction of many bridges. Mr. Howard has 
been associated with Dr. J. A. L. Waddell for fourteen years, 
for many years as principal assistant engineer, and later as 
associate engineer of Waddell & Harrington. His experience 
covers every phase of the firm's work. Mr. Ash has had many 
years’ experience in engineering work, and from July, 1910, to 
April, 1913, was city engincer of Kansas City, in which capacity 
he was responsible for the design and construction of sewers, 
paving, grading, flood protection work, etc. He also made an 
appraisal of the property of the Metropolitan Street Railway 
Company, and was engineering adviser for the city in the street 
railway franchise negotiations. Mr. Ash resigned from the po- 
sition of city engineer to become associate engineer and office 
manager of Waddell & Harrington. M 


George W. Lyndon has been elected president of the Asso- 
ciation of Manufacturers of Chilled Car Wheels, with head- 
quarters at Chicago. Mr. Lyndon was born at Rochester, 
N. Y. February 16. 
1859. ]le attended the 
Kewanee, Ill, high 
school, graduating in 
1877. He was then a 
law student with 
Charles K. Ladd, Ke- 
wanee, and Turner A. 
Gill, Kansas City, Mo., 
until. 1880, when he en- 
tered railway service 
with the Kansas Pacific 
at Kansas City, Mo. 
shortly thereafter he 
was transferred to 
Omaha on account. of 
the consolidation of the 
Kansas Pacific with the 
Union Pacine. He re- 
mained with the Union 
Pacitic as chief clerk of 


G. W. Lyndon freight accounts until 
1885, then accepted a 
position as traveling auditor of the Kansas City, Fort 


Smith € Memphis, with headquarters at Kansas City. In 
1887 he was appointed freight auditor, resigning in 1889 
to accept a position as freight auditor of the Chicago. 
Kansas City & St. Paul, now the Chicago Great Western. 
In 1090 le resigned to take a position as general auditor ot 
the Gritin Wheel Company and Ajax Forge Company. Later 
he was made manager of the improvement and review de- 
partments, which position he held until 1907. In 1908 he was 
made western secretary of the Railway Business Association. 
and in the same year he accepted a position as secretary and 
treasurer of the Association of Manufacturers of Chilled Car 
Wheels, which position he held until his election as president 
on October 27. 

Turk SarerY MovEMENT IN ENGrLAND.— The Great Western, of 
England, recently presented to each of its 80.000 employees a 
4&-pave pamphlet entitled “The Safety Movement.” The intro- 
duction gives the railway accident statistics for the United King- 
dom, showing what proportion were due to want of caution by 
the men themselves. The book contains many illustrations show- 
ing both safe and dangerous methods of doing work on loco- 
motives and rolling stock, in yards and shops, in baggage rooms, 
on tracks, etc. Safety devices such as goggles and respirators 
At the end of the book is a tabulation of 
one month's personal accidents in the various departments of the 


are also described. 


railway, accompanied by ar appeal to all emplovees to assist in 
the safety movement. 
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CATALOGS 


Fire SHoveLs.—Circular No. 53, issued by the National 
Malleable Castings Company, Cleveland, Ohio, deals with the 
malleable iron fire shovels manufactured by this company. Hl- 
lustrations and a table of dimensions are included. 


ELECTRIC SwitCHpoarvs.— Bulletin Sl, issued by the Western 
Electric Company, 463 West street, New York, is devoted to 
Western Electric switeliboards, and has been issued especially 
for the Central and South American trade. It is completely 
illustrated. 


GATE VaLves.—Jenkins Brothers, 80 White street, New York, 
have recently issued a folder on the subject of Jenkins Brothers 
brass gate valves. This folder contains a number of illustrations 
showing the various forms and sizes of these valves, with refer- 
ence numbers. 


KEWANEE Uniton.—A four page leaflet issued by the National 
Tube Company, Pittsburgh, Pa., is devoted to the male and 
female pattern Kewanee union. The leaflet states a number of 
the advantages claimed for this type of union, as well as other 
data concerning it. 


PORTABLE? VoLTMETER.—lhe General Electric Company, 
Schenectady, N. Y. has issued bulletin No. 46,018, describing 
this company's portable voltmeter known as type P-8. This is 
an unusually small instrument and is suitable for use on both 
alternating and direct currents. 


Power Hammers.—A pamphlet issued by Beaudry & Company, 
141 Milk street, Boston, Mass., is descriptive of the Champion and 
Peerless power hammers manufactured by this company. The 
pamphlet contains illustrations of the hammers as well as tables 
giving the various sizes and dimensiohs. 


Gas-Fiectric Motor Cars.—Bulletin No. 44,300 from the 
General Electric Company, Schenectady, N. Y. illustrates and 
describes some of the gas-electric motor cars and locomotives 
built by this company. These cars and locomotives are adapted 
to branch line service on steam roads and also for interurban 
service. 


SmaLL Motors.—The General Electric Company, Schenectady, 
N. Y., has just issued bulletin No. 41,500, describing the small 
direct and alternating current motors of the drawn shell type 
manufactured by this company. These are fractional horsepower 
motors which have been specially designed for diversitied forms 
of small machines. 


ELECTRIC TRAIN OPpERATION.—Train operation for city, su- 
burban and interurban service, is the subject of a booklet re- 
cently issued by the Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa. This includes illustrations of 
a large number of cars and trains which are equipped with 
Westinghouse electrical apparatus. 


BolLeR Tune CLeaners.—A four page leaflet issued by the 
William B. Pierce Company, 45 North Division street, Buffalo, 
N. Y, illustrates and describes the Dean boiler tube cleaner. 
A description of the method of operation is given and there is 
also included a drawing showing the use of the steam tube 
cleaner in brick arch supporting tubes. 


HEATING AND VENTILATING SysTEM.—A 16 page booklet, is- 
sued by the American Blower Company, Detroit, Mich., illus- 
trates and describes the heating, ventilating and cooling svs- 
tem of the Sirocco type installed in the plant of the Ford Mo- 
tor Company, Detroit, Mich. A page is devoted to the 
various types of blowers manufactured by this company. 


also 


CoaLInc STaArIoNS,—.N. four page pamphlet issued by the 
Roberts & Schaefer Company, Chicago, deals with the Holmen 
coaling plant. A halftone illustration is included showing the 
coaling station recently erceted at the clearing yard of the Chi- 
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cago & Western Indiana rear Chicago, and a number of «ther 
illustrations and reproductions from drawings are also included 


VaALvEs.—.À pamphlet recently issued by the Golden-Ander- 
son Valve Specialty Company, Fulton building, Pittsburgh, Pa. 
illustrates a number of different types of valves manuiactured 
by this company. These include double cushion, triple acting, 
non-return valves; quick closing stop valves; combined throtle 
and automatic engine stop valves and automatic water service 
valves. 

ALTERNATING CURRENT GENERATORS.—Bulletin No. 40.500 irom 
the General Electric Company, Schenectady, N. Y., is devoted 
to the subject of alternating current generators for direct con- 
nection to reciprocating engines. This bulletin illustrates and 
describes some of the recent improvements in the alternators 
built by this company for direct connection to steam, oil and 
gas engines. 


AXLE Lighting Eouirment.—The Safety Car Heating E 
Lighting Company, 2 Rector street, New York, has issued a 
catalog bearing the date of October, 1914, on the operation of 
Safety axle driven car lighting equipment. This catalog con- 
tains 35 pages and illustrates in detail the Safety axle driven 
system. It also includes instructions pertaining to the operation 
of the equipment. 


CoMMUTATING Perg. Ran wav. Motors.—Bulletin No. 44.404, 
issued by the General Electric Company, Schenectady, N. Y, 
describes ventilated commutating pole motors manufactured by 
this company. These motors have a rated capacity of 80 hp. on 
€00 volts, but because of induced ventilation, a greater service 
capacity than motors of the closed type having the same hourly 
rating is claimed for them. 

48,701 bulletin 


DyNAMOMETERS.— Bulletin No. supersed'ng 


No. 112 from the Sprague Electric Works of the General Elec- 


tric Company, 527 West Thirty-fourth street, New York, is de- 
voted ta the subject of Spregue Electric dynamometers. A large 
number of illustrations are included, as well as descriptive matter 
pertaining to the different types of equipment which may be 
tested by these dynamometers. 


Heat Treating Furnaces.—Bulletin No. 6 from the Quigley 
Furnace & Foundry Company, Springtield, Mass., is devoted to 
overfired, accurate temperature, heat-treating furnaces using 
gas or oil as fuel. These furnaces are intended for economically 
heating and handling material, annealing, hardening, tempering. 
carbonizing. ete. where uniform and controllable temperature is 
required. ‘Lhe bulletin contains a number of illustrations. 


BCILER CIRCULATION.—The Q € C Company, 90 West street, 
New York, has issued a catalog describing the Ross-Schoficld 
system of circulation for locomotive boilers. This catalog is 
handsomely gotten up and is illustrated with photographs and 
colored engravings. The svstem has been installed on stationary 
boilers on the Philadelphia & Reading, as well as on locomotive 
boilers on that road and on the New York, Ontario & Western. 


ELECTRIC. Raitway ArPaRATUs.— The General Electric Com- 
pany, Schenectady, N. Y., has issued bulletin No. 44,003, devoted 
to modern electric railway apparatus. This bulletin is attractively 
gotten up and is thoroughly illustrated. It briefly describes the 
Curtis steam turbine for railway service. railway generators, 
transformers, switehboards, ventilated railway motors, electric 
locomotives, ete. and contains illustrations of the electric loco- 
motives in use at the locks of the Panama Canal. 


SUnsTATION Eguipment.—Among the recent publications of 
the Westinghouse Electric & Manufacturing Company, East 
Pittsburgh, Pa., is circular No. 1,550, which is devoted to 1,500- 
volt direct current substation equipment. Descriptions are given 
of a number of electric railroads throughout the country which 
are using this type of equipment, several of which are well il- 
lustrated with maps and photographs. 
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